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- THE BOOKSELLER'S ADVERTISEMENT. 


THE firſt two volumes of this publication 
contain Dr. Hartley's work entire, as publiſhed by 
himſelf in the year 1749, without any alterations 
or additions, | 


The third conſiſts of notes and additions to 
the ſecond volume by a learned German, Mr. 
Piſtorius, which are here faithfully rendered into 6 
Engliſh, and have been added by the advice of | 
ſome literary friends, who are well acgyainted with 
the anthor's work, and thought they would. form 
a valuable addition to it, 

A ſketch of the life and character of Dr. -Þ 
Hartley, written by his ſon David Hartley, Eſq. 
is prefixed to the third volume. 
For the uſe of a portrait, from which ah engrav- 
| ing has been taken by Mr. Blake, and the libes 
ral encouragement given to the preſent edition 


by the author's family, the bookſeller returns his 
thanks. | 5 5 — 
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TRE work here offered to the public con- 


taking their riſe from the following occaſion. 
About eighteen years ago I was informed, 
hat the Rev. Mr. Gar, then living, aſſerted 
he poſſibility of deducing all our intellectual 
pleaſures and pains from aſſociation. This 
put me upon conſidering the power of aſſoci- 
ation. Mr. Gay publiſhed his ſentiments 
pn this matter, about the ſame time, in a 
Diſſertation on the fundamental Principle of 
irtue, prefixed to Mr. Archdeacon Law's 
Tranſlation of Archbiſhop King's Origin of 
vil. i 
From inquiring into the power of aſſo- 
lation I was led to examine both its con- 
equences, in reſpect of morality and religion, 
nd its phyſical cauſe. By degrees many diſ- 
uiſitions foreign to the doctrine of aſſocia- 
on, or at leaſt not immediately connected 
ith it, intermixed themſelves. I have here 
ut together all my ſeparate papers on theſe 


M3 —- ſubjects, 
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ſiſts of papers written at different times, but 
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_ ſubjects, digeſting them in ſuch order as they 
ſeemed naturally to ſuggeſt ; and adding ſuch 
things as were neceſſary to make the whole 


appear more complete and ſyſtematical. 


I think, however, that I cannot be called 
a ſyſtem-maker, ſince I did not firſt form a 
ſyſtem, and then ſuit the facts to it, but was 
carried on by a train of thoughts from one 
thing to another, frequently without any 
expreſs deſign, or even any previous ſuſpicion 
of the conſequences that might ariſe. And 
this was moſt remarkably the caſe, in reſpect 


of the doctrine of neceſſity; for I was not at . 
all aware, that it followed from that of aſſo- r 
ciation, for ſeveral years after I. had begun M 
my inquiries ; nor did I admit it at laſt with- n 
out the greateſt reluctance. A 
There are two things in theſe papers, I 
which require a particular apology. Firſt, tl 


The imperfect ſtate in which they are pre- 
ſented to the reader. Secondly, The great 
freedom which I have uſed in reſpec of all 
orders of men in the concluſion of the ſecond 
gets. > - 
As to the firſt; If the reader will be ſo 
favourable to me as to expect nothing more 
than hints and conjectures in difficult and 
obſcure matters, and a ſhort detail of the 
principal reaſons and evidences in thoſe that 
are clear, I hope he will not be much diſ— 
appointed. However, be this as it will, Ie 
have in one part or other of theſe papers 
alleged all that I know material, in ſupport 
of my ſyſtem ; and therefore am now defirous 

to 


. 


to recommend it to the conſideration of 
others. c 


I have tried to reconcile ſuch inconſiſt- 


repetitions and redundancies, as have ariſen 
from my writing the ſeparate parts of this 
work at different times, and in different 


great indulgence from the-reader on theſe and 
other accounts. SET 


at ing has flowed from the ſincerity and earneſt- 
)- WH neſs of my heart. But I will not undertake 
in to juſtify all that I have ſaid. Some things 
\- Wl may be too haſty and cenſorious; or, how- 
ever, be unbecoming my place and ſtation. 
s, Wl heartily wiſh, that I could have obſerved 


it, the true medium. For, want of candour is 


c- Wnot leſs an offence againſt the goſpel of 
eat Chriſt, than falſe ſhame, and want of courage 
allWin his cauſe. | 

nd Some perſons may perhaps think, that I 


ought not to have delivered my opinions ſo 
freely and openly, concerning the neceſſity of 


human actions, and the ultimate happineſs of 
2 all mankind; but have left the reader to 
the 


deduce theſe conſequences, or not, as ſhould 
appear moſt reaſonable to him. But this 
ould, in my opinion, have been a diſin- 


I, INgenuous procedure. Beſides, theſe tenets 
per:appear to me not only innocent, but even 
porilWhighly conducive to the promotion of piety 
rous 


and virtue amongſt mankind, However, 


& 3. that 
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encies, real or apparent, and to cut off ſuch. 
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ſituations of mind. But I have ſtill need of 


As to the ſecond thing; I can truly ſay, 
chat my free and unreſerved manner of ſpeak- 
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that no one may miſapprehend me to his own 
Hurt, I will here make two remarks by way 
of anticipation. | 
' Firſt, then, I no where deny practical 
free- will, or that voluntary power over our 
affections and actions, by which we deliberate, 
ſuſpend, and chooſe, and which makes an 
eſſential part of our ideas of virtue and vice, 
reward and puniſhment; but, on the con- 
trary, eſtabliſh it (if ſo plain a thing will 
admit of being farther eſtabliſhed) by ſhew- | 
ing in what manner it reſults from the frame 
of our natures. 
Secondly, I do moſt FIRE believe, upon 
the authority of the ſcriptures, that the 
future puniſhment of the wicked will be 
exceedingly great both in degree and duration, 
i. e. infinite and eternal, in that real practical 
ſenſe to which alone our conceptions extend. | 
And were I able to urge any thing upon a 
profane careleſs world, which might convince 
them of the infinite hazard to which they 
expoſe themſelves, I would not fail to do it, 
as the reader may judge even from thoſe 
3 for which I have above apologized. 


DzceMBEs, 1748. 
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al Of the GENERAL Laws, according to which 


the SENSATIONS and Mor los are per- 
formed, and our IpEAS GENERATED. 


C | : 

ey The doftrines of vibrations and aſſociation propoſed, 5. 

it, Their mutual connection, 6. ; 

ole | 5 

: | „ 
Of the Doctrine of Vibrations, and its uſe for 

explaining the Senſations. | 
General evidences for the dependence of ſenſation and 

notion on the brain, 7, 8. General evidences for the 
nependence of ideas on the brain, 8, 9. Inſtances ſhewing 
bat ſenſations remain in the mind for a ſhort time after 
he ſenſible objects are removed, 9—11. The infiniteſi- 

2 nal medullary particles vibrate during ſenſation, 11, 12. 


Df the Aither, 13—16. Of the uniformity, continuity, 
O A4 Softneſs, 


Coo 


1 
„ n r * 1 


: 
* — * 
CFE ” 


viii CONTENTS OF THE 
ſofingſs, and afive powers of the medullary ſubſtance, 


16—21. Of the manner in which vibrations are 
communicated to the whole medullary ſubſtance, 21—25. 
Preſumptions in favour of the doctrine of vibrations, 
25—30. Corollaries from this doctrine, 30—33. 
Materiality of the foul no conſequence of it, 33, 34+ 
Phenomena of ſenſible pleaſure and pain agreeable to the 
doctrine of vibrations, 34—44. Phanomena of ſleep 
agreeable to the dotirine of vibrations, 4.5—5 5. 
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Of Ideas, their Generation and th nd of 
the Agreement of the Doctrine of Vibrations with 
the Phenomena of Ideas. 


O the generation of the ideas of lues 56—58. 

The repetition of ſenſory vibrations generates a diſpoſition 

to correſponding vibratiuncles or miniature vibrations, 
g8—64. Of the power of raiſing ideas by aſſociation 
in the ſimpleſt caſe, 656—67. Of the power of raiſing 
miniature vibrations by aſſociation in the ſimpleſt caſe, 
67—72. Of the formation of complex ideas by aſſocia- 
tion, 73—79. Of the formation of complex miniature 
vibrations by aſſociation, 79, 80. The complex vibra- 
tions laſt-mentioned may be ſo exalted in ſome caſes, as 
to be no longer miniatures, but equal in frrength to 
ſenſory vibrations, 80—84. 


ECT. 


- Of muſcular Motion, and its two Kinds, automatic 
and voluntary; and of the Uſe of the Doctrines 


of Vibrations and ASC for expuning theſe 
reſpectively. 


1t is probable, that muſcular motion is performed by 
the ſame 2 means as ſenſation, and the perception 
f ideas, 85—88, Phenomena of muſcular contraction 
a greeablt | 
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INST FARE} M0 
apretable to the doftrine of vibrations, 88—90. Pro- 
penſity of the muſcles to alternate contraction and relara- 
tion agreeable to the doctrine of. vibrations, 90, 91. 
The origin of motory vibrations, 9i—94. The general 
method of explaining the automatic motions by the dac- 
trine of vibratious, 94100. The generation and 
aſſociation of motory vibratiuncles, 101, 102. The 
general method of explaining the voluntary and ſemivo- 
luntary motions, 103—112, Of the manner in which 
the endeavour to obtain pleaſure, and remove pain, is 
generated, 112—114 N e 


C. H A. P. II. | 
Containing the ArrIIcATION of the Doc- 


 TRINEsS of VIBRATIONS and ASSOCIATION 


to each of the SENSATIONS and MoTioNs 
in particular. 


"TC 3: 1 
Of the Senſe of Feeling. 
Of the ſeveral kinds of feeling, and. the general caufes 


| of the different degrees of exquiſiteneſs in this ſenſe, 115 


—117. An inquiry how far the ſenſations of beat and 
cold are agreeable to the dofirine of vibrations, 118— 
125. An inquiry how far the phenomena of wounds, 
burns, bruiſes, lacerations, inflammations, and ulcers, 
are agreeable to the dofirine of vibrations, 126, 127. 

An inquiry how far the phenomena of itching and titil- 

lation gre agreeable to the doftrine of vibrations, 128 
—130. An inquiry how far the ſenſations attending 
preſſure and muſcular contraction, are agreeable to the 
doctrine of vibrations, 130, 131. An inquiry how far 


[the phenomena of numbneſſes, and paralytical inſenſi- 


bilities, are agreeable to the dofirine of vibrations, 131 


—134. An inquiry how far the phanomena of ve- 
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nomous bites and ſtings are agreeable to the dofrine of 
vibrations, 134—136. An inquiry bow far the tan- 
gible qualities of Bodies admit of an explanation agree- 
able to the doctrine of vibrations, 136—138. Of the 
manner in which we are enabled to judge of the ſeat of 
impreſſions made on the external ſurface of our bodies, 
138—1r40. Of the manner and degree in which we 
are enabled to judge of the ſeat of internal pains, 140— 
142. Of the manner and degree in which the pleaſures 
and pains of feeling contribute, according to the doctrine 
of aſſociation, to the formation of our intellectual plea- 


- ſures and pains, 143— 145. Of the ideas generated | 


by tangible impreſſions, 145-—147. Of the automatic 
motions which ariſe from tangible impreſſions, 147— 
149. Of the manner and depree in which theſe auto- 
matic motions are influenced by voluntary and ſemi- 


voluntary powers, 149, 150. 


SECT © 
Of the Senſe of Taſte. 


Of the extent of the organ of taſte, and the different 
powers lodged in the different parts of it, 151, 152. 
An inquiry bow far the phznomena of taſtes, and their 
ſpecific differences, are agreeable to the doftrine of vibra- 
Hons, 153—157. ÞAn inquiry how far the ſeveral ſen- 
ſations which affect the ſtomach and bowels, are agree- 
able to the doctrine of vibrations, 157—159. An in- 
quiry how far the phenomena of hunger are agreeable to 
the doctrine of vibrations, 159—161. An inquiry how 
far the phanomena of thirſt are agreeable to the doctrine 
of vibrations, 161. An inquiry how far the changes, 


generally made in the taſte, in paſſing from infancy to old 


age, are agreeable to the dotirines of vibrations, and 
aſſociation, 162—164. An inquiry how far the long- 
ings of pregnant women are agreeable to the dotirines 
of vibrations and aſſociation, 164—166. Of the man- 
ner and degree in which the pleaſures and pains of taſte 

contribute, 


” 
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contribute, according to the dofrine of aſſociation, to the 
formation of our intellectual pleaſures and pains, 166, 


167. Of the ideas generated by the ſeveral taftes, 167, | 


168. Of the automatic motions which ariſe from the 


impreſſions made on the organ of taſte, 169—176. Of 
the manner and degree in which theſe automatic motions 
are influenced by voluntary and ſemivoluntary powers, 


176—179. 
. 
e Of the Senſe of Smell. 


Of the extent and powers of the organ of ſmell, 180, 
181. An inquiry how far the general phenomena of 
ſmell are agreeable to the dotirine of vibrations; 181— 
184. An inquiry bow far the ſpecific differences of 


odours are agreeable to the dofrines of vibrations, 184. 
Of the manner and degree in which pleaſant and un- 


pleaſant odours contribute, according to the dofirine of 


aſſociation; to the formation of our intellectual pleaſures 
and pains, 185, 186. Of the ideas generated by the 
everal odours, 186, 187. Of the automatic mo- 


tions which ariſe from the impreſſions made on the organ 


of ſmell, 1879—190. Of the manner and degree in 
which theſe automatic motions are influenced by voluntary 
and ſemivoluntary powers, 190. 


SRCT. W. 
Of the Senſe of Sight. 


07 the immediate organ of fight, and its powers, 191, 


192. An inquiry how far the phenomena of colours, 
are agreeable to the doctrine of vibrations, 192—197. 
in inquiry how far flaſhes of light from ſtrokes in the 
ye, dark ſpots, and giddineſs, are agreeable to the doc- 
rine of vibrations, 198—200. An inquiry how far 
be judgments made by fight, concerning magnitude, 
p1/tance, motion, figure, and poſition, are agreeable ta 
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voluntary and ſemivoluntary powers, 220— 222. 


diiſtance and poſition of the ſounding body, are agreeable 
depends upon aſſociation, 228—231. The doctrine of 


manner and degree in which agreeable and diſagreeabl: 
ſounds contribute, according to the doctrine of aſſocia- 


xii CONTENTS OF THE 


the dofirine of aſſociation, 200—204. An inquiry 
how far the phenomena of fingle and double viſion are 
agreeable to the doctrine of aſſociation, 204—207. Of 
the manner and degree in which agreeable and diſagree- 
able impreſſions made on the eye contribute, according 
to the: doctrine of aſſociation, to the formation of our 
intellectual pleaſures and pains, 207-209 Of the 
ideas generated by viſible impreſſions, 209---215. Of 


the automatic motions which are excited by impreſſions 


made on the eye, 215---220, Of the manner and 
degree in which theſe automatic motions are influenced by 


e 
Of the Senſe of Hearing. 


Of the immediate organ of hearing, and the general 
uſes of the ſeveral parts of the external and internal 
ear, 223— 225. An inquiry how far the phenomena 
of muſical and other inarticulate ſounds are agreeable 
to the doftrine of vibrations, 225—227. An inquiry 
bow far the judgments, which we make concerning the 


to the doctrine of aſſociation, 227, 228. An inquiry 
bow far the power of diftinguiſhing articulate ſound; 


ſounds illuſtrates and favours that of the vibrations of 
the ſmall medullary particles, 231—233. Of the 


tion, ta the formation of our intellectual pleaſures and 
Pains, 233, 234. Of the ideas generated by audible 
impreſſions, 234—237. Of the automatic motions 
excited by impreſſions made on the ear, 23), 238. 
Of the manner and degree in which theſe automatic 


motions are influenced by voluntary and ſemivoluntary 
powers, 238. 5 
, | * 
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Of the Deſires of the Sexes towards each other. 


* 


An inquiry how far the defires of the ſexes towards 
each other are of a faitious nature, and agreeable fo 
tbe theory of theſe papers, 239---242. 


SE CF. VA. 


Of other Motions, automatic and voluntary, not con- 
ſidered in the foregoing Sections of this chapter. 


An inquiry bow far the motions of the heart, ordi- 
nary and extraordinary, are agreeable to the foregoing 
theory, 24.3---248. An inquiry how far the a#ion of 
reſpiration, with thoſe of ſigbing, coughing, c. are 
agreeable to the foregoing theory, 248---254- An in- 
quiry bow far convulſive motions arg "agreeable to the 
oregoing theory, 254, 255. An inquiry how far the 
actions of walking, handling, and ſpeaking, are agree- 
able to the foregoing theory, 256---263. 


SECT. VIII. 


Of the Relation which the foregoing Theory bears 
to the Art of Phyſic. 


The art of phyſic affords many proper tefts of the 
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- 4 aoctrines of ggibrations and aſſociation ; ; and may re- 
eve conſiderable improvement Fu _ if they be 
cable, 204 wn 
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"ou ontaining a particular APPLICATION of 
238. the foregoing ThRORY to the PH N O- 
matic MENA of Ip EAS, or of UNDERSTANDING, 
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xiv CONTENTS OF THE 
ES, 4 
Of Words, and the Ideas aſſociated with them. 0 


Words and phraſes muſt excite ideas in us by aſſo- 
ciation; and they excite ideas in us by no other 
means, 268---270. Of the manner in which ideas 


are aſſociated with words, 270---277. Conſequences of 


this aſſociation of ideas with words, 277289. Of i 
the nature of charafters intended to repreſent objects 


and ideas immediately, and without the intervention of 


words, 289, 290. Of the uſe of the foregoing theory 
for explaining the nature of figurative words and i 
phraſes, and of analogy, 291---297 Of the uſe of | 
the foregoing theory for explaining the languages and 
method of writing of the firſt ages of the world, 297 
---3Z15. Of the general nature of a philoſophical lan- 
guage; with ſhort hints concerning the methods in 


which one mipht be conſtructed, 315- 2 318. An 


illuſtration and confirmation of the general doctrine of 
aſſociation, taken from the particular aſſociations wbich 
take place in reſpect of language, 318---321. Uhuftra- 
tions from muſical Sounds, colours, and taſtes, 321— 


323. 


S. E CF. 1. 
Of Propoſitions, and the Nature of Aſſent. 


Of the nature of aſſent and di Hen, and the cauſes 
from which they ariſe, 324 33 Rules for the 
aſcertainment of truth, and advance of knowledge, 
drawn from the mathematical metal of conſidering 
ication of the 


theory of this and the foregoing Ran to the ſeveral 
Francis of ſcience, 35 3--- 367. 


SECT Ul. 
Of the Affections in general. 


Of the origin and nature — the paſſions in general, 
n er 


* 


FIRST PART. 


. 
Of Memory. ü 5 


An inquiry bow far the phanomena of memory are 
agreeable to the foregoing theory, 374--- 38: 2. 


as | 

of SECT. v. 9 
| Of Imagination, Reveries, and Dreams. 

of An inquiry how far the phanomena of imagination, 


01) Wl reveries, and dreams, are agreeable to the foregoing 

7 theory, 393---339. 

of | 8 

and SET, > 

2 

— Of [mperfeRtions in the rational F aculty. 

3 5 An inquiry how far deviations from ſound reaſon, 

An and alienations of the mind, are agreeable to the fore- 

' of going theory, 390---403. - 
bich | © 
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of the intellectual altos of Brutes. 


An inquiry how far the inferiority of brutes to man- 
kind, in intellectual capacities, is apreeable to the 


oregoing theory, 404---41 5. 


C HAP. IV. 


0); the sIxð 'CLassEs of INTELLECTUAL 
| PLEASURES and Pains. 


. 
Of the Pleaſures and Pains of Imagination. 
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An inquiry bow far the pleaſures and pains 'of 
[magiation are agreeable to the foregoing theory, 41 8 
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AN conſiſts of two parts, body and mind. 

The firſt is ſubjected to our ſenſes and inquiries, 
the ſame manner as the other parts of the external 
aterial world. ED „ 
The laſt is that ſubſtance, agent, principle, &c. 
which we refer the ſenſations, ideas, pleaſures, 
ins, and voluntary motions. ; 
Senſations are thoſe internal feelings of the mind, 
ich ariſe from the impreſſions made by external 
ects upon the ſeveral parts of our bodies. 
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All our other internal feelings may be called ideas. 
Some of theſe appear to ſpring up in the mind of 
themſelves, ſome are fuggeſted by words, others 
ariſe in other ways. Many writers comprehend ſen- 
fations under ideas; but I every where uſe theſe 
words in the ſenſes here afcribed to them. 

The ideas which reſemble ſenſations, are called 
ideas of ſenſation : all the reſt may therefore be called 
intellectual ideas. | 

It will appear in the courſe of theſe obſervations, 
that the ideas of ſenſation are the elements of which 
all the reſt are compounded. Hence ideas of ſenſa- 
tion may be termed ſimple, intellectual ones complex. 

The pleaſures and pains are comprehended under 
the ſenſations and ideas, as theſe are explained above. 
For all our pleaſures and pains are internal feelings, 
and, converſely, all our internal feelings ſeem to be 
attended with ſome degree either of pleaſure or pain. 
However, I ſhall, for the moſt part, give the names 
of pleaſure and pain only to ſuch degrees as are 
| conſiderable ; referring all low, evaneſcent ones to 
the head of mere ſenſations and ideas. 1 

The pleaſures, and pains may be ranged under 
ſeven general claſſes, viz. | 

1. Senſation ; 

2. Imagination; 

3. Ambition; 

4. Self. intereſt; 

5. Sympathy . > 

6. Theopathy ; and, | 
7+ The moral ſenſe; according as they ariſe 
from, | 

1. The impreſſions made on the external ſenſes; 

2, Natural or artificial beauty or deformity ; 

3. The opinions of others concerning us; 
4. Our poſſeſſion or want of the means of hap- 
pineſs, and ſecurity from, or ſubjection to, the ha- 
⁊Zards of miſery; 
| The 
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i F. The pleaſures and pains of our fellow-crea- 
tures ; | e * 
56. The affections excited in us by the contem- 

© WY plation of the Deity; or, 
. 7. Moral beauty and deformity. 
i The human mind may alſo be conſidered as in- 
X dued with the faculties of memory, imagination or 
0 fancy, underſtanding, affection, and will. 

Memory is that faculty, by which traces of ſenſa- 
1 tions and ideas recur, or are recalled, in the ſame 


: order and proportion, accurately or nearly, as they 
were once actually preſented. | | 2 
When ideas, and trains of ideas, occur, or are 


er N called up, in a vivid manner, and without regard to 

cke order of former actual impreſſions and percep- 
„tions, this is ſaid to be done by the power of imagi- 
be arion or fancy. — 

_ The underſtanding is that faculty, by which we 

© Wl contemplate mere ſenſations and ideas, purſue truth, 
reg and aſſent to, or diſſent from, propoſitions. 

to The afections have the pleaſures and pains for 

r their objects; as the underſtanding has the mere 


ſenſations and ideas. By the affections we are ex- 
cited to purſue happineſs, and all its means, fly 
from miſery, and all its apparent cauſes. HEE 

The will is that ſtate of mind, which is imme- 
diately previous to, and cauſes, thoſe expreſs acts of 
memory, fancy, and bodily motion, which are term- 
ed voluntary. 

The motions of the body are of two kinds, automa- 
ic and voluntary. The automatic motions are thoſe 
hich ariſe from the mechaniſm of the body in an evi- 
dent manner. They are called automatic, from their 
reſemblance to the motions of automata, or ma- 
hines, vhoſe principle of motion is within themſelves. 
Of this kind are the motion of the heart, and peri- 
ſtaltic motion of the bowels. The voluntary motions 
are thoſe which ariſe from ideas and affections, and 
B 2- which 
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bition, {clf-intereſt, ſympathy, IEEE: and the 
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which therefore are referred to the mind ; the imme- 
diately preceding ſtate of the mind, or of the ideas 
and affections, being termed 0d, as noted in the 
laſt article. Such are the actions of walking, hand- 
ling, ſpeaking, &c. when attended to, and per- 
formed with an expreſs deſign. 

This may ſerve as a ſhort account of the chief 


ſubjects conſidered in the firſt part of theſe ober- 


vations. Theſe ſubjects are ſo much involved in 
each other, that it is difficult, or even impoſſible, to 
begin any where upon clear ground, or fo as to pro. 
ceed entirely from the Data to the Quæſita, from 
things known to ſuch as are unknown. I will en- 
deavour it as much as I can, and for that purpoſe 
ſhall obſerve the following order. 

Firſt, J ſhall lay down the general laws, accord- 
ing to which the ſenſations and motions are per- 
formed, and our ideas generated. 

Secondly, I ſhall conſider each of the ſenſations 
and motions in particular, and inquire how far the 0 
phænomena of each illuſtrate, and are illuſtrated by, 
the foregoing general laws. 

Thirdly, I ſhall proceed in like manner to the par- 
ticular phænomena of ideas, or of underſtanding, 
affection, memory, and imagination ; applying to 
them what has been before delivered. 

Laſily, I ſhall endeavour to give a particularo 
hiſtory and analyſis of the ſix claſſes of intellectual 


moral ſenſe, | ir 


0 


oo WE > 


DOCTRINES OF VIBRATIONS 


, 


ASSOCIATION IN GENERAL. 


rd- 
_ . 

ons „ 125 ä 1 
the {be GENERAL Laws according to which the Sxxsa- 


TIONS and Morioxs are performed, and our IDEAS 
GENERATED. 


My chief deſign in the following chapter, is, 
briefly, to explain, eſtabliſh, and apply the doctrines 


ularWof vibrations and aſſociation. The firſt of theſe 
tua doctrines is taken from the hints concerning the per- 
am- formance of ſenſation and motion, which Sir J/aac 
the Newton has given at the end of his Principia, and 


in the gueſtions annexed to his Optics; the laſt, from 
what Mr. Locke, and other ingenious perſons ſince 
his time have delivered concerning the influence of 
aſſociation over our opinions and affections, and its 
uſe in explaining thoſe things in an accurate and 


power of habit and cuſtom, in a general and in- 
determinate one. 


B 3 The 


preciſe way, which are commonly referred to the 


mutual relation. 
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The doctrine of vibrations may appear at fut 
ſight to have no connection with that of aſſociation; 
however, if theſe doctrines be found in fact to con- 
tain the laws of the bodily and mental powers re- 
ſpectively, they muſt be related to each other, ſince 
the body and mind are. One may expect, that vi- 
brations ſhould infer aſſociation as their effect, and 
aſſociation point to vibrations as its cauſe. I will 
_ endeavour, in the preſent chapter, to trace out this 


The proper method of ohilophicing ſeems to 

be, to diſcover and eſtabliſh the general laws of 
action, affecting the ſubject under conſideration, 
from certain ſelect, well-defined, and well-atteſted 
phænomena, and then to explain and predict the 
other phenomena by theſe laws. This is the 
method of analyſis and ſyntheſis recommended and 
followed by Sir [aac Newton. 

I ſhall not be able to execute, with any accuracy, 
what the reader might expect of this kind, in re- 
ſpect of the doctrines of vibrations and aſſociation, 
and their general laws, on account of the great 
intricacy, extenſiveneſs, and novelty of the ſubject. 
However, I will attempt a ſketch in the beſt man- 
ner I can, for the ſervice of future 1 n 


er. 
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0 | | 
Or THE DOCTRINE OF VIBRATIONS, AND ITS 
USE FOR EXPLAINING THE SENSATIONS, 


nis 

PF 1 
to 5 ; | 
of WW; white medullary Subſtance of the Brain, ſpinal 
= Marrow, and the Nerves proceeding from them, is 
e | 


the immediate Inſtrument of Senſation and Motion. 


UnpeR the word Brain, in theſe obſervations, 
comprehend all that lies within the cavity of 
he ſkull, z. e. the cerebrum, or brain properly ſo 
palled, the cerebellum, and the medulla oblongata. 


eat he writings of phyſicians and anatomiſts ; from the 
ct. Itructure and functions of the ſeveral organs of the 
an- 


uman body; from experiments on living animals; 
rom the ſymptoms of diſeaſes, and from diſſec- 
ions of morbid bodies. Senſibility, and the power 
df motion, ſeem to be conveyed to all the parts, 


arrow, along the nerves. Theſe ariſe from the 
edullary, not the cortical part, every where, and 
re themſelves of a white medullary ſubſtance. 
hen the nerves of any part are cut, tied, or 


ions of that part are either entirely deſtroyed, or 
uch impaired. When the ſpinal marrow is com- 
Preſſed by a diſlocation of the vertebræ of the back, 
Il the parts, whoſe nerves ariſe below the place of 


B 4 able 


This propoſition ſeems to be ſufficiently proved in 


their natural ſtate, from the brain and ſpinal 


ompreſſed in any conſiderable degree, the func- 


Iiflocation, become paralytic. When any conſider- 


. 1 —— are * ee Sec, 2 1 
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able injury is done to the medullary ſubſtance of 
the brain, ſenſation, voluntary motion, memory, 
and intellect, are either entirely loſt, or much im- 
paired; and if the injury be very great, this extends 
immediately to the vital motions alſo, viz. to thoſe 
of the heart, and organs of reſpiration, ſo as to oc- 
caſion death. But this does not hold equally in re- 
ſpect of the cortical ſubſtance of the brain; perhaps 
not at all, unleſs as far as injuries done to it extend 
themſelves to the medullary ſubſtance. In diſſec- 
tions after apoplexies, palſies, epilepſies, and other 
diſtempers affecting the ſenſations and motions, it 
is uſual to find ſome great diforder in the brain, 
from preternatural tumors, from blood, matter, ot 
ſerum, lying upon the brain, or in its ventricles, 
&c. This may ſuffice as general evidence for the 
preſent. The particular reaſons of ſome of theſe 
phænomena, with more definite evidences, will offer 
themſelves in the courſe of theſe ob/ervations, 


PR OF lt 


The white medullary Subſtance of the Brain is alſo the 
immediate Inſtrument, by which Ideas are preſented t0 
the Mind: or, in other Words, whatever Change 
are made in this Subſtance, correſponding Changes 
are made in our Ideas; and vice verſa, 

Tux evidence for this propoſition is alſo to be 
taken from the writings of phyſicians and anatomiſts; 
bur eſpecially from thoſe parts of theſe writings, 
which treat of the faculties of memory, attention, 
imagination, &c. and of mental diſorders. It is 
ſufficiently manifeſt from hence, that the perfection 
of our mental faculties depends upon the perfection 
of this ſubſtance; that all injuries done to it, affect 
the trains of ideas proportionably ; and that theſ 

cannot 
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juries be repaired. Poiſons, ſpirituous liquors, 
biates, fevers, blows upon the head, &c. all plainly 


zbſtance. And evacuations, reſt, medicines, time, 
cc. as plainly reſtore the mind to its former ſtate, 
reverſing the foregoing ſteps. But there will be 


aps ore and more definite evidence offered in the 
end ourſe of theſe ob/ervarions. 1 
[ec- = 


C 


ain, | By 
„ot e Senſations remain in the Mind for a ſhort Time 
* after the ſenſible Objects are removed. 

the e f 

heſe ä X 3 

viter THis is very evident in the ſenſations impreſſed 


n the eye. Thus, to uſe Sir {/aac Newton's words, 
If a burning coal be nimbly moved round in a 
circle, with gyrations continually repeated, the 
whole circle will appear like fire; the reaſon of 
which is, that the ſenſation of the coal, in the 
ſeveral places of that circle, remains impreſſed 
* on the ſenſorium, until the coal return again to 
© the ſame place. And ſo in a quick conſecution 
* of the colours” (viz. red, yellow, green, blue, 
nd purple, mentioned in the experiment, whence 
his paſſage is taken) © the impreſſion of every 
colour © remains on the ſenſorium, until a revolution 
* of all the colours be completed, and that firit 
colour return again. The impreſſions therefore 
tion of all the ſucceſſive colours, are at once in the 
It (½enſorium — and beget a ſenſation of white.“ Opt. 
8. I. p. 2. Experiment 10. 
ction Thus alſo, when a perſon has had a candle, a 
indow, or any other lucid and well-defined object, 
| before 


annot be teſtored to their natural courſe, till ſuch 


ect the mind, by firſt diſordering the medullary 
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before his eyes, for a conſiderable time, he ma; 
rceive a very clear and preciſe image thereof to b 

left in the ſenſorium, fancy, or mind (for thele | 
conſider as equivalent expreſſions in our entrance 
upon theſe diſquiſitions), for ſome time after he ha 
cloſed his eyes. At leaſt this will happen fte. 
quently to perſons, who are attentive to theſt 
things, in a gentle way: for as this appearance 
eſcapes the notice of thoſe who are entirely inatten. 
tive, ſo too earneſt a deſire and attention prevent 
it, by introducing another ſtate of mind or fancy. 
To theſe may be referred the appearance men. 
tioned by Sir aac Newton, Opt. Qu. 16. viz. © When 
« a man in the dark preſſes either corner of hi 
ce eye with his finger, and turns his eye away from 
< his finger, he will ſee a circle of colours like thoſ 
te in the feather of a peacock's tail. And thi 
ce appearance continues about a ſecond of time, 
te after the eye and finger have remained quiet. 
The ſenſation continues therefore in the mind abou 
a ſecond of time after its cauſe ceaſes to act. 
The ſame continuance of the ſenſations is alſo 
evident in the ear. For the ſounds which we hear, 
are reflected by the neighbouring bodies; and 
therefore conſiſt of a variety of ſounds, ſucceeding 
each other at different diſtances of time, according 
to the diſtances of the ſeveral reflecting bodies; which 
yet cauſes no confuſion, or apparent complexity 0 
ſound, unleſs the diſtance of the reflecting bodies be 
very conſiderable, as in ſpacious buildings. Much 
leſs are we able to diſtinguiſh the ſucceſſive pulſes 
of the air, even in the graveſt ſounds. 
As to the ſenſes of taſte and ſmell, there ſeems to 
be no clear direct evidence for the continuance o 
their ſenſations, after the proper objects are re- 
moved. But analogy would incline one to believe, if 
that they muſt reſemble the ſenſes of ſight and 
hearing in this particular, though the continuance 
| cannot} 
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nnot be perceived diſtinctly, on account of the 
ortneſs of it, or other circumſtances. For the 
ſations muſt be ſuppoſed to bear ſuch an analogy 
each other, and ſo to depend in common upon 
> brain, that all evidences for the continuance of 
ſations in any one ſenſe, will extend themſelves to 
e reſt, Thus all the ſenſes may be conſidered as 
many kinds of feeling; the taſte is nearly allied 
the feeling, the ſmell to the taſte, and the ſight 
d hearing to each other. All which analogies 
ill offer themſelves to view, when we come. to 
amine each of theſe ſenſes in particular. 

In the ſenſe of feeling, the continuance of heat, 
er the heating body is removed, and that of the 
art of a wound, after the inſtant of infliction, 
em to be of the ſame kind with the appearances 
en notice of in the eye and ear. „ 

But the greateſt part of the ſenſations of this ſenſe 


ime s 
et. ſemble thoſe of taſte and ſmell, and vaniſh ta 
ou pcarance as ſoon as the objects are removed. 


r Rx 


and | 
ling +7719! Objects impreſſed upon the Senſes occaſion, firſt 
in the . on which they are impreſſed, and then 


in the Brain, Vibrations of the ſmall, and, as one may 
ſay, inſinitęſimal, medullary Particles. 


Tusk vibrations are motions backwards and 
rwards of the ſmall particles; of the ſame kind 
ith the oſcillations of pendulums, and the trem- 
ings of the particles of ſounding bodies. They 
juſt be conceived to be exceedingly ſhort and 
all, ſo as not to have the leaſt efficacy to diſturb 
move the whole bodies of the nerves or brain. 


or that the nerves themſelves ſhould vibrate like 
muſical 
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muſical ſtrings, is highly abſurd; nor was it ever 
aſſerted by Sir Jaac Newton, or any of thoſe who 
have embraced his notion of the performance of 
ſenſation and motion, by means of vibrations. 

In like manner, we are to ſuppoſe the particle; 
which vibrate, to be of the inferior orders, and not 
' thoſe biggeſt particles, on which the operations in 
chemiſtry, and the colours of natural bodies, de. 
pend, according to the opinion of Sir Jaac Newton, 
Hence, in the propoſition, I term the medullary 
particles, which vibrate, igfiniteſimal. 

Now that external objects impreſs vibratory mo- 
tions upon the medullary ſubſtance of the nerve 
and brain (which is the immediate inſtrument o 
ſenſation, according to the firſ# propoſition), appear 
from the continuance of the ſenſations mentioned in 
the third; ſince no motion, beſides a vibrator 
one, can reſide in any part for the leaſt moment o 
time. External objects, being corporeal, can ad 
upon the nerves and brain, which are alſo corporea, 
by nothing but impreſſing motion on them. A vi. 

brating motion may continue for a ſhort time in the 
ſmall medullary particles of the nerves and brain, 
without diſturbing them, and after a ſhort time would 
ceaſe; and ſo would correſpond to the above-men- 
tioned ſhort continuance of the ſenſations ; and there 
ſeems to be no other ſpecies of motion that can cor- 
reſpond thereto. 

Cor. As this propoſition is deduced from the fore- 
going, ſo if it could be eſtabliſhed upon independent 
principles (of which I ſhall treat under the next), the 
foregoing might be deduced from it. And, on this 
ſuppoſition, there would be an argument for thei 
continuance of the ſenſations, after the removal f 
their objects; which would extend to the ſenſes of 
feeling, taſte, and ſmell, in the ſame manner as to 
thoſe of ſight and hearing. 3 


10 


PROP. 
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ver 8 

Tho r ‚ N 

of | p 
he Vibrations mentioned in the laft Propoſition are ex- 

les cited, propagated, and kept up, partly by the tber, 


i. e. by à very ſubtle and elaſtic Fluid, and partly 
by the Uniformity, Continuity, Softneſs, and active 
Powers of the medullary Subſtance of the Brain, 
ſpinal Marrow, and Nerves. 


Tarts propoſition is chiefly an evidence and explana- 
jon of the foregoing ; and accordingly might have 
deen included in it. However, as it 1s of great 
portance in the preſent ſubject, I thought it beſt 
o give it a diſtinct place and conſideration. 

Before I enter upon the, proof of it, it will be 
droper to premiſe ſomething by way of explanation, 
oncerning the æther, and the qualities of the 
edullary ſubſtance juſt mentioned. 


" Sir Jaac Newton ſuppoſes, that a very ſubtle and 
NY laſtic fluid, which he calls ether, for the ſake of 
un reating upon it commodiouſly under an appropriated 


ame, is diffuſed through the pores of groſs bodies, 

is well as through the open ſpaces, that are void of 
proſs matter. He ſuppoſes likewiſe, that it 1s rarer 
n the pores of bodies than in open ſpaces, and even 


pores and rare bodies; and alſo, that its denſity in- 


re- ay 1 
on reaſes in receding from groſs matter, fo, for inſtance, 
dees be greater at the 2 of an inch from the ſur- 
no -< of any body than at its ſurface; and ſo on. To 


he action of this æther he aſcribes the attractions 
df gravitation and coheſion, the attractions and 
epulſions of electrical bodies, the mutual influ- 
nces of bodies and light upon each other, the 
effects and communication of heat, and the perform- 
ance of animal ſenſation and motion. My buſineſs 

N in 


arer in ſmall pores and denſe bodies, than in large 


„ 
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in theſe ob/ervations, is only with the laſt ; but thei 
reader will do well to conſult what Sir [aac Newton 
has himſelf advanced concerning the exiſtence of thi 
æther, and the properties and powers which he ha 
aſcribed to it, in the laſt paragraph of his Principia 
the Queſtions annexed to his Optics, and a Letter 
from him to Mr. Boyle, lately publiſhed in Mr 
Boyle's Life. As to myſelf, I am not fatisfied, tha 
I underſtand him perfectly on this ſubject. I wil 
hint a few things partly from him, partly from my 
own reflections, concerning the exiſtence and pro- 

perties of this æther. 8 
Since a thermometer kept, in vacuo, varies with 
the heat and cold of the room, in which it 5 
placed, as much as another ſurrounded by air; and 
ſince the ſmall parts of hot bodies probably vibrate 
to and fro, and by thus vibrating keep up the hea 
for a certain time; one may conjecture, that a ſub- 
tle medium remains after the air is exhauſted, and 
that heat is communicated to the thermometer 
ſuſpended in vacuo by the vibrating motions of this 
medium. See Opt. Qu. 18. 
The greater denſity of the æther at a diftance 
from bodies than at their ſurface, may be conjectured 
from the various phænomena ſolved by this ſuppo- 
ſition ; which phenomena may alſo be alleged as 
probable evidences of the exiſtence of the ther, 

See Opt. Qu. and the Letter to Mr. Boyle. | 
The great ſubtlety and elaſticity of the =ther 
may be inferred from the motions of the | planets, 
and quick propagation of light, if we firſt ſuppoſe 
its exiſtence, and concurrence in the propagation off 
light, and efficacy in cauſing gravity. And from] 
its great elaſticity we may infer, that it is extremely 
ſuſceptible of vibrations and pulſes, in the ſame 
manner as common air. See Opt. Quer. 
Since the groſs bodies that lie upon the ſurface off 
the earth emit air particles, conſtituting a thin, 
5 elaſtic 
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th laſtic fluid, of great efficacy in performing the 
n rdinary operations of nature, it ſeems not unna- 
hi ral to expect, that the ſmall particles of bodies 
ha ould emit a proportionably attenuated air, i. e. an 


ther, which may likewiſe have a great ſhare in the 


bia, | ; : 

I btle actions of the ſmall particles of bodies over 
Arch other. The emiſſion of odoriferous particles, 
h:Meht, magnetical and electrical efluvia, may alſo 


> ſome preſumption in favour of the exiſtence of the 
ther. Moreover, it is reaſonable to expect, that it 
ould have a repulſive force in reſpect of the bodies 
hich emit it; and for the ſame reaſons, its par- 
cles may repel each other. It may therefore be 
aſtic, compreſſible, and apt to receive vibrations 
om the laſt cauſe; and, from the firſt, may be 


wil 
IN 
ro- 
vith 


and 


rate | 
\cx aces, and grow denſer as the diſtance from groſs 
bad atter increaſes. Our air is indeed denſer near the 
and rt than in the higher regions; but this is owing 


et its gravity, prevailing againſt its expanſive force. 


he 
= all, and its elaſticity or expanſive and repulſive 
drce very great, both which muſt be ſuppoſed, 


nce SL . 
rel we admit it at all in the manner propoſed by 
po- Jaac Newton, its denſity may increaſe in receding 


WE: 


her dies, than in open ſpaces void of groſs matter. 


hus we may ſuppoſe even the air, which remains 


her the large pores of ſuch bodies as repel its particles, 
lets be rarer than the common = air. 1 
ofelf Laſtly, Let us ſuppoſe the exiſtence of the æther, 


\ off ith theſe its properties, to be deſtitute of all direct 
6 idence, ſtill, if it ſerves to explain and account for 


neh eat variety of phænomena, it will have an indi- 
ame ct evidence in its favour by this means. Thus we 

Amit the key of a cypher to be a true one, when it 
e of Plains the cypher completely; and the decypherer 
hin ges himſelf o approach to the true key, in pro- 


aſtic portion 


rer within the pores of bodies than in large open 


we ſuppoſe the gravity of the æther to be very 


om groſs matter, and be much leſs in the pores of 
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portion as he advances in the explanation of the 
cypher ; and this without any direct evidence at all. 
And as the falſe and imperfect keys, which turn up 
to the decypherer in his reſearches, prepare the 
way for the diſcovery of the true and complete one, 
ſo any hypotheſis that has ſo much plauſibility, a 
to explain a conſiderable number of facts, helps uz 
to digeſt theſe facts in proper order, to bring ney 
ones to light, and to make Experimenta Crucis tor 
the ſake of future inquirers. The rule of fals 
affords an obvious and ſtrong inſtance of the poſſ. 
_ bility of being led, with preciſion and certainty to ah 
true concluſion from a - falſe poſition ; and it 1s oil 
the very eſſence of algebra to proceed in the way 
of ſuppoſition. _ 55 | 
We come next to conſider the uniformity and 
continuity of the white medullary ſubſtance of the 
brain, ſpinal marrow, and nerves. - Now theſe at 
evident to the eye, as far as that can be a judge 0 
them. The white medullary ſubſtance appears to be 
every where uniform and ſimilar to itſelf throughouMi 
the whole brain, ſpinal marrow, and nerves ; and 
though the cortical ſubſtance be mixed with the medu 
lary in the brain, and ſpinal marrow, and perhaps iii 
the ganglions and plexuſes, yet it does not appear 
that the communication of any one part of the medu 
lary ſubſtance with every other, is cut off any where 
by the intervention of the cortical. There is n 
part of the medullary ſubſtance ſeparated from th 
reſt, but all make one continuous white body; {oil 
that if we ſuppoſe vibrations apt to run freely along 
this body from its uniformity, they muſt pervadll 
the whole, in whatever part they are firſt excited 
from its continuity. | 1 
The exceſſive minuteneſs of the veſſels of which 
the medullary ſubſtance conſiſts, may alſo be con 
ceived as inferring its uniformity and continuity. 
Theſe veſſels are, by all anatomiſts and phyſiolo- 
| giſts 0 
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ther parts of the body. And it follows from the 
ame analogy, that they muſt be ſmaller than thoſe 
reſſels from which they ariſe. But the finer orders 
f the veſſels of the cortical ſubſtance are far too 
ninute to admit of the moſt ſubtle. injections, the 
Weſt injectors having never penetrated farther than the 
groſſer orders of veſſels in the cortical ſubſtance. 
fall ve may therefore well ſuppoſe, that the medullary 
oſſ. Nubſtance conſiſts of a texture of veſſels ſo ſmall 
o nd regular, as that it may have no vacuity or inter- 
al in it, ſufficient to interrupt or diſturb the vibra- 
ions of the ether, and concomitant ones of the 
mall medullary particles, propagated through this 
ubſtance in the manner to be deſcribed below. 


ne, 


3 Us 3 
nevi 


the The ſoftneſs of the medullary ſubſtance is, in like 
| anner, evident to the ſenſes, and the natural con- 


equence of the extreme ſmallneſs of the compound- 
ng veſſels, and fluids circulating through them. 

If we admit the foregoing account of the uniform 
| ontinuous texture of the medullary ſubſtance, it 
Cul in follow, that the nerves are rather ſolid capilla- 
ps ments, according to Sir J/aac Newton, than ſmall 


houtlf 


car 541i, according ro Boerbaave. And the ſame conclu- 
du Won ariſes from admitting the doctrine of vibrations. 


her he vibrations hereafter to be deſcribed may more 

alily be conceived to be propagated along ſolid 
| theW@2villaments, ſo uniform in their texture as to be 
dellucid when ſingly taken, than a long hollow tubuli. 


long or the ſame reaſons, the doctrine of vibrations will 


arce permit us to ſuppoſe the brain to be a gland 


ite Wroperly fo called; ſince the difformity of texture 


; equired in a gland, appears inconſiſtent with the free 
thick dropagation of vibrations. Neither can we conclude 

ou he brain to be a gland, from the great quantity of 
ut) lood ſent to it by the heart. It is probable indeed, 
1010-WWat this is required on account of the important 
Vor. I C functions 


ſts, ſuppoſed to ariſe from thoſe of the cortical * 
bſtance, this being agreeable to the analogy of the 


dular ſecretion, called nervous fluid, animal ſpirits, 1 
Kc. In the mean time, I cannot but acknowledge 


rine concerning the ſtructure and functions of the 


properly qualified, is not inconſiſtent with that of 


that it divides and ſubdivides the medullary ſubſtance 
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functions of accretion, nutrition, ſenſation, and mo. 
tion, which are plainly performed by the brain. But 
then theſe functions admit of as eaſy an explanation 


on the hypotheſis here propoſed, as on that of a glan- 


many, or even moſt things, in the Boerhaavian doc- 


brain, to be beautiful, juſt, and uſeful. And it may 
even be, that the doctrine of a glandular ſecretion, 
vibrations. h | 

Sir Jaac Newton ſuppoſes the nerves, when ſingly 
taken, to be pellucid, becauſe otherwiſe they could 
not be ſufficiently uniform for the purpoſe of tranl- 
mitting vibrations freely to and from the brain ; the 
opacity of any body being, according to him, an 
argument, that its pores are ſo large and irregular, 
as to diſturb and interrupt the vibrations of the 
ther. For the ſame reaſons, we muſt ſuppoſe the 
fibrils of the medullary ſubſtance of the brain to be 
pellucid, when ſingly taken. And this conſideration 
may incline one to conjecture, that, in palſies, the 
infiniteſimal veſſels of the fibrils of the brain, andi 
capillaments of the nerves, are ſo obſtructed, as to 
render theſe fibrils and capillaments white and opake, 
in the ſame manner as the hair in old age, or the 
Cornea in an Albugo. if | 
Since the Pia Mater, with its blood veſſels, enten 
the interſtices of the ſeveral folds of the brain, one 
may ſuſpect, that it penetrates not only the cortical 
{ubſtance, but alſo the medullary, along with the 
ſeveral deſcending orders of veſſels, and conſequent 


into various greater and leſſer regions. One may 
affirm at leaſt, that ſuch a diſtribution of the Pia Ma- 
ter would be greatly analagous to that of the cellular 
membrane, through the ſyſtem of muſcles, their 

| ſeparate 
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eparate portions, fibres, and fibrils. But then we 
ay reaſonably ſuppoſe the Pia Mater to be ſo attenu- 
ted in theſe its proceſſes, as that the medullary ſub- 
ance may ſtill remain ſufficiently uniform for the free 
Propagation of vibrations. Or, if there be ſome little 


ertain regions, it may, as it ſeems to me, ſuit this 
heory rather better than an abſolute and perfect 
Wontinuity, as before ſuppoſed. It is reaſonable alſo 
Wo think, that the nerves of different parts have innu- 


gly erable communications with each other in the brain, 
ull the ganglions (which are, as it were, little brains, 
in. ccording to the opinion of Finflow), and even in 
the e plexuſes; and that many phenomena, particu- ; 


lar rom theſe communications. But as it ſeems impoſ- 
the ble to trace out theſe communications anatomically, 
then account of the great ſoftneſs of the brain, we muſt 
be ontent ourſelves with ſuch conjectures as the phæno- 
tion ena ſhall ſuggeſt, trying them by one another, and 
the dmitting for the preſent thoſe which appear moſt con- 
and tent upon the whole, till farther light appears. The 
s tome, or even a greater, obſcurity attends all inquiries ' 
ake, to the uſes of the particular ſhape and protube- 
the gances of the medullary ſubſtance of the brain. 


1 properties may belong to the ſmall particles of the 


ther the fluid which circulates in theſe ultimate veſſels. 
ently he common doctrine concerning the powers of the 
ance ervous ſyſtem ſuppoſes the fluid ſecreted by, and 
may irculating through, the medullary ſubſtance, to be 
Ma- f a very active nature; and this may be, though 
lula e taſte of the medullary ſubſtance in brute ani- 
theils diſcovers no ſuch activity. For the power of 


aratzi + impreſſing 


mpediment and confinement in certain regions, on 
ccount of ſome exceedingly ſmall continuity, ariſing _ 
rom this intervention of the Pia Mater between 


arly thoſe of the ſympathetic kind, are deducible * 


We come, in the laſt place, to conſider what active 


w 


LY 


edullary ſubſtance, i. e. to the ſmall particles which 
ompoſe either the ultimate veſſels of this ſubſtance, 
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impreſſing taſtes ſeems to reſide in particles much 
larger than thoſe which we are here conſidering. And 


it is ſufficiently obvious, that many poiſons, mineral, 
vegetable, and animal, have the moſt active properties 

* concealed under inſipid, or at leaſt moderate favours, 
Now that ſome powers of attraction or repulfion, or 
rather of both at different diſtances, reſide in the ſmall 
particles of the medullary ſubſtance, can ſcarce be 
doubted after ſo many inſtances and evidences, as 
Sir Jaac Newton has produced, of attractive and 
repulſive powers in the ſmall particles of various 
bodies, Optics, Query 31. meaning, as he does, by 
attraction and repulſion, a mere mathematical ten- 
dency to approaci and recede, be the cauſe what it 
will, impulſe, preſſure, an unknown one, or no phy- 
ſical cauſe at all, but the immediate agency of the 
Deity. The ſmallneſs alſo of the particles of the 
medullary ſubſtance may not improbably increaſe 
their activity, in reſpect of their bulk, agreeably to 
Sir Iſaac Newton's conjecture concerning the particles 
of the æther. Which may be farther inferred from 
the nature of theſe attractions and repulſions; for 
fince they ſeem to be as ſome reciprocal power of the 
diftance, we may judge, that only the neareſt parts of 
large particles will be eminently active, and that the 
more remote ones will be an impediment to their 
actions; whence ſmall particles, having nearly as 
great active powers, and much leſs matter to be 
moved, will, upon the whole, be more active in pro- 
portion to their bulk, than large ones. If we farther 
ſupppoſe the particles of the fluids, which circulate 
through the ultimate veſſels of the medullary ſub- 
ſtance, to be ſmaller than the particles which compoſe 
theſe veſſels, then will they alſo be more active And 
thus we ſeem to approach to all that is probable in the 
received doctrines concerning the nervous fluid, and 
the animal ſpirits, ſuppoſed to be either the ſame or 
different things ; and all the arguments which Boer- 
; haavt 
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haave has brought for his hypotheſis, of a glandular 
ſecretion of a very ſubtle active fluid in the brain, 4 1 
may be accommodated to the Newtonian hypotheſiis 
of vibrations. 5 3 
Having thus endeavoured to ſettle our notions. 
concerning the æther, and eſtabliſh our evidences for 


>. 


A 
1 
| 
| 


the vibrations of the medullary particles, aſſerted in 
the foregoing propoſition. 

Firſt then, We are to conceive, that when external 
objects are impreſſed on the ſenſory nerves, they ex- 
cite vibrations in the æther reſiding in the pores of 
theſe nerves, by means of the mutual actions inter- 
ceding between the objects, nerves, and ether. For 
there ſeem to be mutual actions of all the varieties 
between theſe three, in all the ſenſes, though of a 
different nature in different ſenſes. Thus it ſeems, 
that light affects both the optic nerve and the æther; 
and alſo, that the affections of the ether are com- 
municated to the optic nerve, and vice verſd. And 
the ſame may be obſerved of frictions of the ſkin, 
taſtes, ſmells, and ſounds. The impulſe, attraction, 
or whatever elſe be the action of the object, affects b 
both the nerves and the æther; theſe affect each MW 
other, and even the object or impreſſion itſelf, in 1 
moſt or all caſes, ſo as to alter or modify it. And "MW 
the reſult of theſe actions, upon the whole, may | 
be ſuppoſed ſuch a compreſſion or increaſe of denſity | 
in the ther, as muſt agitate its particles with vibra- of 
tions analogous to thoſe which are excited in the air 
by the diſcharge of guns, by thunder-claps, or by = 
any other method of cauſing a ſudden and violent ; 
| compreſſion in it. | jy 

Secondly, We are to conceive, that the vibrations 
thus excited in the ether will agitate the ſmall par- 
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ticles of the medullary ſubſtance of the ſenſory nerves 
with ſynchronous vibrations, in the ſame manner as 
the vibrations of the air in ſounds agitate many 
f | regular bodies with correſponding vibrations or trem- 
5 *blings. And here the uniformity, ſoftneſs, and active 
powers of the medullary ſubſtance, muſt be con- 
ſidered as previous requiſites and aſſiſtances. A want 
is of uniformity in the medullary ſubſtance, would 
e argue a like want of uniformity in the æther contained 
4 2 within it. The hardneſs of it, if it extended to the 
1 particles, would cauſe an ineptitude to vibratory mo- 
| tions in the particles of theſe particles, i. e. in the 
infiniteſimal particles conſidered in this and the fore- 


{ 
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- going propoſition. And a want of active powers in 
— theſe particles would ſuffer the excited motions to die 


Ks away prematurely. - 

One may conjecture, indeed, that the rays of light 
excite vibrations in the ſmall particles of the optic 
nerve, by a direct and immediate action. For it 
ſeems probable, from the alternate fits of eaſy tranſ- 
miſſion and reflection, that the rays of light are them- 
ſelves agitated by very ſubtle vibrations, and con- 
ſequently that they muſt communicate theſe directly 
and immediately to the particles of the optic nerves. 

| And it may be alſo, that ſapid and odoriferous par- 

'þ | ticles are agitated with ſpecific vibrations, and that 
. they communicate theſe directly and immediately to 
the ſmall particles of the guſtatory and olfactory 

nerves reſpectively, as well as to the interjacent 

æther. Upon this ſuppoſition, the vibrations of the 

æther muſt be conceived as regulating and ſupporting 

the vibrations of the particles, not as exciting them 
originally. BE | = 

\,. Thirdly, The vibrations thus excited in the æther, 

and particles of the ſenſory nerves, will be propa- 

gated along the courſe of theſe nerves up to the 

brain. For the æther reſiding in the medullary ſub- 

ſtance, being of an uniform denſity on account of 


the 
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the ſmallneſs of the pores of the medullary fub- 
Nance, and uniformity of its texture, before taken 
notice of, will ſuffer the excited vibrations to run 


freely through it. And the ſame uniformity, toge- 
ther with the continuity, ſoftneſs, and active powers, 


of the medullary ſubſtance, will farther contribute to 
the free propagation of the vibrations; fince, on 
theſe accounts, it follows, that the particles, which 
were laſt agitated, may eaſily communicate their agi- 
tations or vibrations to the ſimilarly poſited and equal 
contiguous ones, without interruption, and almoſt 


WF without any diminution of force. This free propa- 


cation of vibrations along the courſe of the nerves 
may be illuſtrated and confirmed by the like free 
propagation of ſounds along the ſurface of water, 
which has ſometimes been obſerved in ſtill, calm 
nights. 

Fourthly, The vibrations here deſcribed are con- 


fined to the medullary ſubſtance, or at leaſt are only 
propagated feebly and imperfectly into the neighbour- 
ing parts, on account of the heterogeneity and greater 
hardneſs of the neighbouring parts. The firſt will 


make the æther of different denſities, and, in ſome 
caſes, there may be almoſt an interruption or diſcon- 
tinuity of it; and the laſt will indiſpoſe the particles 


co receive and communicate vibrations; and we may 


ſuppoſe from both together, agreeably to what has 
been already remarked, that only ſmall vibrations, 


and ſuch irregular ones as oppoſe each other, will juſt 


begin to take place in the immediately contiguous 
parts, and there ceaſe without proceeding farther, It 


is ſomewhat analogous to this in ſounds, that they 


are much ſooner loſt in paſſing over rough ſurfaces 


than ſmooth ones; and particularly, that they receive 
a much greater diminution from the irregular ſurface *_ 
Jof the earth, than from that of ſtill water. However, 


a particular exception is here to be made in reſpect 
of the fibres of the muſcles - and membranes, into 
Y which 
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they begin to be propagated freely every way over 


| ſerve ſome ſmall regard to this direction at conſider- 
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which the vibrations of the æther and medullary 
particles ſeem to be propagated with great freedom 
and ftrength, as will be ſeen hereafter. Which may 
perhaps be ſome argument, that muſcular fibres are, 
according to Boerhaave's opinion, mere productions 
of the ultimate nerves. | | 8 
Fifthly, As ſoon as the vibrations enter the brain, 


the whole medullary ſubſtance ; being diminiſhed in 
ſtrength, in proportion to the quantity of matter 
agitated, juft as in ſounds, i. e. as it were in a reci- 
procal duplicate ratio of the diſtance from the place 
where the ſenſory nerve affected by the vibration: 
enters the brain. Or, if we ſuppoſe the Pia Mater 
to make ſome ſmall diſcontinuity in the medullary 
ſubſtance by its proceſſes, as has been hinted above, 
then we muſt alſo ſuppoſe, that the vibrations, which 
aſcend along any ſenſory nerve, affect the region of 
the brain which correſponds to this ſenſory nerve 
more, and the other regions leſs, than according to 
this proportion. | 5 

Sixthly, Since the vibrations, or reciprocal mo- 
tions, of the ſmall particles of each nerve are made 
in the ſame line of direction with the nerve, they 
muſt enter the brain in that direction, and may pre- 


able diſtances within the brain; eſpecially if this be 
favoured by the ſtructure of the nervous fibrils in the 
brain. Hence the ſame internal parts of the brain 
may be made to vibrate in different directions, ac- 
cording to the different directions of the nerves by 
which the vibrations enter. | EL 
And thus it appears, that, admitting the exiſtence i 
and ſubtlety of the ether, and the qualities of the 
medullary ſubſtance here alleged, a probable account 
may be given, how the vibrations, aſſerted in the laſt 
propoſition, may be excited in the ſenſory nerves, 
and propagated thence over the whole medullary ſub- 
| ſtance, 
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ance, and over that alone. And the ſuitableneſs of 1 
Wis propoſition to the laſt, and of both to a variety >... 
c phænomena, which will be ſeen in the courſe of 0 
eeſe obſervations, may be conſidered as ſome evi- + ; of 
WE cnce for both. oY | 5 
et it be remarked alſo, that, if the performance +. N 
f ſenſation by vibratory motions of the medullary 

articles be admitted, the exiſtence of a ſubtle elaſtic 

uid muſt be admitted in conſequence thereof, as the 7 3 
WH nly means that can be conceived for their riſe and ©. ©. 
WW ce propagation, ſo as to anſwer to the phænomena 
f ſenſe, motion, and ideas; and reciprocally, if the 
iſtence of ſo ſubtle and elaſtic a fluid, as the æther 


ter leſcribed by Sir Jaac Newton, can be eſtabliſhed upon | ; [ 
ary dependent principles, it may reaſonably be ſuppoſed 1 
ve, o penetrate the pores of the medullary ſubſtance, 


ow ſmall ſoever they be, in the ſame manner as air 
denetrates groſſer cavities and pores, and, like air, 
doth be itſelf agitated by vibrations from a variety of 
auſes, and alſo communicate theſe to the medull 1 
darticles. We may therefore either deduce the doc- ; {14 


10- rine of vibrations here propoſed from the conſider- 9 
ade tion of the æther, or the exiſtence of the æther i 
1cy rom the doctrine of vibrations, according as either 9 
re- f theſe can be firſt eſtabliſhed. | | 

er- 'There is alſo ſome light and evidence to be caſt =_ 
be pon one or both of theſe propoſitions, from ſeveral 15 
the atural phznomena ; as I will endeavour to ſhew in ; 

ain he following remarks. Eg LO, 151 


1. Heat in natural bodies is probably attended by 
ibrations of the fmall parts. This may be inferred . 
rom the duration and gradual declenſion of heat, of 
and from the groſs general proportion which is ob- 9 
er ved between this duration and the denſity of the 
eated body. For a vibratory motion would ſubſiſt 
Wor ſome time, decline gradually, and be kept up _ | 

onger, ceteris paribus, where the number of vi- | | 
rating particles were many, than where few. The 1 
| | ſame 
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ſame hypotheſis is well ſuited to the rarefaction, 


fluidity, diſſolution, and other changes of texture 
which heat produces in bodies, according to their 
various natures. And if we farther conſider, that 
all bodies, contiguous to each other, come, after 
ſhort time, to the ſame degree of heat, viz. that of 
the circumambient air ; thoſe which are hotter loſing 
ſomething, and thoſe which are colder gaining ; and 
yet that the air is not neceſſary for the conveyance 
of heat, as appears from Sir Jſaac Newton's experi. 
ment of the two thermometers above-mentioned; 
it will appear highly probable, both that heat in 
bodies is attended by vibratory motions of the ſmal 
parts, and alſo that theſe are communicated to conti 
guous bodies by vibrations of a ſubtle fluid, by ar 
argument ſomething different from that urged above, 
in ſpeaking of the two thermometers; at leaſt the 
conſideration -of the equality of temperature, to 


which all contiguous bodies are known, by common] 


obſervations, to arrive, will caſt ſome light upon that 
argument. And, upon the whole, it will follow, that 
heat in us is cauſed, or attended, by ſubtle vibration: 
of the medullary ſubſtance, which is the immediate 
inſtrument of all the ſenſations; and that a ſubtle 
fluid is concerned in the production of this effect. 


And what is thus proved of heat, may be inferred 


to hold in reſpect of all the other ſenſations, from the 
argument of analogy. | 


2. Light is fo nearly related to heat, that we muſt 


ſuppoſe the argument of analogy to be particularly 


ſtrong in reſpect of it: but, beſides this, we have an 
independent argument for the exiſtence of vibrations 


here, alſo for their communication by a ſubtle fluid, 


if we admit Sir [aac Newton's hypotheſis concern. 
ing the cauſe of the alternate fits of eaſy reflection 

and tranſmiſſion, as I have above remarked. 
3. As ſounds are cauſed by pulſes or vibration 
excited in the air by the tremors of the parts ol 
15 | | ſounding 
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unding bodies, they muſt raiſe vibrations in the 
embrana tympani; and the ſmall bones of the ear 
em peculiarly adapted, by their ſituation and muſ- 
Wes, to communicate theſe vibrations to the cavities 
the veſibulum, ſemicircular canals, and cochlea, 


t of 9 which the auditory nerve is expanded; i. e. to the 
ing BE ve itſelf, Now though theſe are groſs vibrations, 
and reſpect of thoſe which we muſt ſuppoſe to take place 
nee 
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me manner as very groſs reciprocal motions of 
odies in the air are obſerved to produce, by per- 


onſiſts. 
4. We are, in ſome meaſure, prepared alſo for 
Imitting the doctrine of vibrations in the animal 
nctions, from that diſpoſition to yield a ſound up- 
n percuſſion, which appears in ſome degree in almoſt 
Il bodies; ſince this ſhews, that the diſpoſition to 
ibrate is general, or even univerſal, in the bigger 
rders of particles; and therefore makes it more 
aſy to conceive, that there may be a like diſpoſition 
the leſſer orders, i. e. in the infiniteſimal medul- 
wry particles, conſidered in this and the foregoing 
N opoſition. | | 85 
5. The mutual attractions and repulſions which 


nuſt the ſame purpoſe. For when the attractions and 
arg WE pulſions are changed, by changing the diſtances of 
© 2 Me particles, theſe muſt oſcillate to and fro for ſome 
10s 


me, before they can gain their former equilibrium. 
6. Elaſticity ſeems to reſult from mutual attrac- 
ons and repulſions of ſome kind, and is evidently 
he cauſe of vibrations in muſical ſtrings, and many 
ther bodies. It ſeems alſo, that there is ſcarce any 
ody entirely devoid of elaſticity. And thus elaſti- 

city 


ern- 
tion 


105 
8 ol 
ling 


| 


the æther itſelf, yet they prepare the way for the 
ppoſition of the more ſubtle vibrations of the 
ther, and may be the inſtrument of theſe, in the 


fon, thoſe quicker vibrations in which ſound 


em to intercede between all ſmall particles, concur 
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city is connected with the doctrine of vibrations inf 
different ways. „ = 

7. The effluvia of electric bodies ſeem to hav 
vibrating motions. For they are excited by friction, 
patting, and heat; and excite light, ſound, and il 
pricking ſenſation. They have alſo a repulſive power 
in reſpect of each other, as the particles of air have; 
and therefore muſt, like them, be eaſily ſuſceptible of 
vibrations. Their motions along hempen ſtrings re. 
ſemble the motions along the nerves in ſenſation and 
muſcular contraction; and their attractive powers, al 
the end of ſuch ſtrings, reſemble the powers of tht 
ſenſations over the muſcles for contracting them 
So that electricity is alſo connected in various way 
with the doctrine of vibrations. : 
- Laſtly, To ſum up in one what has been remarke 
in the laſt five paragraphs: as the attractions 0 
gravitation, electricity, magnetiſm, and coheſion 
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with the repulſions which attend upon the three 
laſt, intimate to us the general tenor of nature i 
this reſpect; viz. that many of its phænomena an 
carried on by attractions and repulſions; and tha 
theſe may be expected to take place in the ſmall de 
ſcending orders of particles, as well as in groſs bo 
dies, and in the biggeſt component particles; { 2 
the pulſes of the air, the tremors of ſoundinW 
bodies, the propagation of ſounds both through th: 
air, and along contiguous ſolid bodies, the oſcilla. F 
tions of elaſtic bodies, and the phænomena of electr. 


city, may, in like manner, ſerve as a clue and guid 
to the invention, and afford a preſumption, that othe 
reciprocal motions or vibrations have a great ſna 
in the production of natural phænomena. | b, 

Nor is it an objection to this, but rather a con 
firmation of it, that theſe principles of attraction an 
repulſion of the ſeveral kinds, and of vibrations we 
are dependent upon, and involved within each other WM 

| ſince 
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nce this alſo is agreeable to the tenor of nature, as 
is obſerved in the body, in the mind, in ſcience 
general, and in the ſeveral branches of each ſci- 


c. when conſidered and purſued ſufficiently, ſeems 
extend itſelf into the boundaries of the others, and, 


wh it were, to incloſe and comprehend them all. 
> 0 "hus magnetiſm mixes itſelf with the gravitation 
ve, oth of bodies upon the ſurface of the earth, and 
ane ich that of the moon to the earth: a polar virtue 
„the fame kind ſeems to have a principal ſhare in 
e formation of natural bodies, eſpecially thoſe 
en hoſe parts cohere in regular figures: electrici 


ay alſo extend, without being excited by friction or 
herwiſe, to ſmall diſtances, and join with the juſt 


ket entioned polar virtue, in making the parts of bo- 
v ies cohere, and, in ſome caſes, in regular figures. 
Gon he efferveſcence which attends the mixture of acids 
hr nd alkalis, and the ſolution of certain bodies in 


enſtruums, fermentation, and putrefaction, are 
l general principles of very extenſive influence, 


tha early related to each other, and to the fore- mentioned 
| de utual attractions and repulſions, and are poſſeſſed 
bo. the fame unlimited power of propagating them- 
f les, which belongs to the ſeveral ſpecieſes of plants 


\ the aefinitely ſmall corpuſcles with indefinitely great ve- 
111; city from all the bodies of the univerſe (a thing that 


ri. ould be very analogous to the emiſſion of light, 
10:88 oriferous particles, and magnetical and electrical 
othe flovia, and to the generation of air and vapour), 
ar ight cauſe the gravitation of all the great bodies 

f the univerſe to each other, and perhaps other kinds 
co attraftion. Some of theſe corpuſcles, by ſtopping 
| an ach other in the intermundane ſpaces, or other mu- 
tions ally repulſive corpuſcles lodged there from cauſes 
)ther, ot yet diſcovered, may compoſe a ſubtle vibrating 


Gnce dium. The vibrations of this medium, being 
| continued 


ce in particular. * Each part, faculty,- principle,” 


nd animals. A repulſion which ſhould throw off 


jection to theſe or ſuch like ſuppoſitions, that w 
could not explain, in any definite manner, how thek 


of decreaſing corpuſcles, or their active powers i 


ultimate explanation of them. However, it is nu 


foregoing propoſitions. . 
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continued to the great bodies of the univerſe, mar 
ſo far agitate their ſmall parts, as to give their at. 
tractive and repulſive powers an opportunity to exen 
themſelves with great vigour; and the emiſſion 
the above-mentioned corpuſcles may be, in part, oc. 
caſioned by the attractions and conſequent colliſion 
of ſmall parts thus agitated ; ſo that elaſtic cor. 
puſcles may be thrown off from theſe ſmall parts wit 
indefinitely great velocity. And it would be no ob 


things are effected, nor put any limits to the ſize 


reſpect of each other. Nor would this be to reav 
in a circle, more than when we argue, that the hear 
and brain, or the body and the mind, depend upail 
each other for their functions; which are undeniabl 
truths, however unable we may be to give a full and 


impoſſible, on the other hand, but future ages may 
analyſe all the actions of bodies upon each other, ul 
to a few ſimple principles, by making. ſuch ſuppoi-lli 
tions as the phenomena ſhall ſuggeſt, and then tryin 
and modelling them by the phænomena. At leaſt thi 
is what one is led to hope, from the many ſimpii 
and eaſy ſolutions of very complex problems, whid 
have been produced within the two laſt centuries. 

We may draw the following corollaries from th 
hypotheſis of vibrations, as laid down in the tw 


CoROLLARY I. The vibrations of the medullar 
particles may be affected with four ſorts of differ 
ences; viz. thoſe of degree, kind, place, and lin 
of direction. Vibrations differ in degree, according 
as they are more or leſs vigorous ; i. e. as the particle 
oſcillate to and fro, through a longer or ſhorter ver 
ſhort ſpace; i. e. as the impreſſion of the object i 
ſtronger or weaker, and thus affects the medullary 

| particle 


and Aſſociation in general. 31 


articles more or lefs vigorouſly, either directly and 
mediately, or mediately, by generating a greater 
leſs degree of condenſation in the pulſes of the 
ther. Vibrations differ in kind, according as they 
re more or leſs frequent, i. e. more or leſs numer- 
s, in the ſame ſpace of time. They differ in 
ace, according as they affect this or that region of 
ee medullary ſubſtance of the brain primarily. And 
ey differ in the line of direction, according as they 
ter by different external nerves. 

d be eſtimated from the vibrations which take place 
the medullary ſubſtance of the brain, thoſe which 
e excited in the ſpinal marrow and nerves being, for 


entioned ones, that they may be neglected. 4 
Cor. 3. The brain may therefore, in a common 
ay of ſpeaking, be reckoned the ſeat of the ſenſitive 
dul, or the ſenſorium, in men, and all thoſe ani- 
als where the medullary ſubſtance of the nerves and 
dinal marrow is much leſs than that of the brain; 
1d this even upon the ſuppoſition laid down in the 
rſt propoſition, viz. that the whole medullary ſub- 
ance of the brain, ſpinal marrow, and nerves, is the 
nmediate inſtrument of ſenſation, and equally related 
d the ſenſitive ſoul, or principle. But if there be 
y reaſon to ſuppoſe, that the firſt propoſition is 
ot ſtrictly true, but that the ſpinal marrow and 
Trves are only inſtruments ſubſervient to the brain, 
aſt as the organs of the hand, eye, ear, &c. are to 
Pem, and the brain itſelf to the ſoul, we may con- 
ude abſolutely, that the ſenſorium of ſuch animals 
to be placed in the brain, or even in the innermoſt 
gions of it. Now there are ſome phænomena which 
vour this, by ſhewing, that whatever motions be 


is motion penetrate to, and prevail in, the brain. 
hus, when a nerve is compreſſed, we loſe the ſenſe 
of 


0 
Cor. 2. The magnitude of each ſenſation is chiefly} 


e moſt part, ſo inconſiderable, in reſpect of the juſt | 


cited in the nerves, no ſenſation can ariſe, unleſs 
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of feeling in the part to which it leads: a perſon much 
intent upon his own thoughts does not hear the ſound 
of a clock; i. e. the vibrations excited by this found 
'in the auditory nerve cannot penetrate to, and prevail 
in, the brain, on account of thoſe which already 
occupy it: and a perſon who has loſt a limb. often 
feels a pain, which ſeems to proceed from the ampu. 
* tated limb; probably becauſe the region of the brain 
correſponding to that limb, is ſtill affected. 
If it be certain, that ſome of the medullary part 
have been diſcharged, in abſceſſes of the brain, one 
would incline to think, that the external parts of the 
medulla are inſtrumental, in reſpe& of the internal 
And, on the other hand, one may queſtion, whether, 
in animals of the ſerpentine form, and thoſe whoſe 
brains are comparatively ſmall, and in all thoſe of the 
- , Polypous kind, the ſenſorium be not equally diffuſed 
| over the whole medullary ſubſtance, or even over al 
the living parts. I only hint theſe things, not pre. 
ſuming even to conjecture, but only to excite thoſe 
who have proper opportunities, to inquire careful) 
into theſe matters. | OY 
Cor. 4. If we allow the exiſtence of the zther, 
and its uſe, in performing ſenſation, thought, and 
motion, as it may be inferred from the two fore- 
going propoſitions, compared with ſuch other things 
as follow in theſe obſervations, in favour of the doc- 
trine of vibrations; we may conclude, that the æther 
mult have a conſiderable ſhare in the production o 
many other natural phenomena; and therefore ſhal 
have a ſufficient foundation for trying how far it wil i 
carry us, agreeably to the facts. I would recommend 
this, in a particular manner, to thoſe perſons who are 
much converſant with electrical phænomena; eſpecially 
as Sir aac Newton himſelf, whoſe great caution and 
reſervedneſs, in difficult and doubtful matters, art 
ſufficiently known, has made no ſcruple to affirm, that 
the powers of electrical bodies are owing to the 
| action 
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ion of the æther. See the laſt paragraph f the 
Principia. : e e enen een \ 


| 
| 
cd do not, by thus aſcribing the performance of ſenſa- 
oon to vibrations excited in the medullary ſubſtance, 
In the leaſt preſume to affert, or intimate, that matter 
can be endued with the power of ſenſation. It is 
ommon to all ſyſtems,” to ſuppoſe ſome motions” at- 
endant upon ſenſation, firige corporeal objects muſt, 
by their actions, impreſs ſome motion upon our bo- 


Scholl iu. It may be Ty to remark here, that 
n 


early related to the ſentient principle; i. e. upon the 
edullary ſubſtance, according to the firſt and ſe- 
ond propoſitions. I lay down theſe propoſitions, 


herefore, as eſtabliſhed by. the common conſent of 
« bhyſicians and philoſophers ; and upon that foundation 
| MW roceed to inquire into, and determine, ſome matters 
a more difficult nature; ſuch as the complex pro- 
. lms concerning ſenſations, ideas, and motions, and 
e heir mutual influences and relations. 
j The following inſtance may illuſtrate” this: the 


quantity of matter in bodies 1s always found to be 


: WE roportional to their gravity : we may therefore either 
d ake the quantity of matter the exponent of the 
. WE cavity, or the gravity the exponent of it, accord- 
ng as either can be beſt aſcertained; notwithſtanding 
hat we are entirely at a loſs. to determine, in 


hat mechanical way each atom contributes to the 


of Wipravity of the whole maſs; and even though we 
Al ould, with ſome, ſuppoſe this effect to be imme- 
il hanical, and to arife from che immediate agency of 
od. And, by parity of reaſon, if that ſpecies of 
re otion which we term vibrations, can be ſhewn by 
ls Probable arguments, to attend upon all ſenſations, 
nd Pd eas, and motions, and to be proportional to them, 
hen we are at liberty either to make vibrations the 


a WE ponent of ſenfations, ideas, and mations, or theſe 
he exponents of vibrations, as beſt ſuits the inquiry ; 
Vor. I. D howeyer 


lies, and particularly upon that part which is moſt 
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however impoſſible it may be to diſcover in wha 
way vibrations cauſe, or are connected with, ſenſi. 
tions, or ideas; i. e. though vibrations be of a cor. 
poreal, ſenſations and ideas of a mental nature. 

If we ſuppoſe an infiniteſimal elementary body w 
be intermediate between the ſoul and groſs body, 
which appears to be no improbable ſuppoſition, 
then the changes in our ſenſations, ideas, and mo- 
tions, may correſpond to the changes made in thei 

medullary ſubſtance, only as far as theſe correſpond 
to the changes made in the elementary body. Ani 
if theſe laſt changes have ſome other ſource be. 
ſides the vibrations in the medullary ſubſtance, ſom 
peculiar original properties, for inſtance, of the ele. 
mentary body, then vibrations will not be adequa: 
exponents of ſenſations, ideas, and motions. Other 
ſuppoſitions to the ſame: purpoſe might be made; 
and, upon the whole, I conjecture, that though the 
- firſt and ſecond propoſitions are true, in a ven 
uſeful practical ſenſe, yet they are not ſo in an ultimat 
and preciſe one. 5 e e 
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| The Phenomena of ſenſible Pleaſure and. Pain app 
to be very ſuitable to the Doctrine of Vibrations, 


THz moſt vigorous of our ſenſations are termel 
ſenſible pleaſures and pains, as noted above, in the 
introduction. And the vivid nature of theſe engage 
us to be very attentive to their ſeveral properties ſi 
relations, and oppoſitions. It is requiſite therefore, 
in our inquiry into the doctrine o vibrations, t 
examine, how far the phænomena of ſenſible ple 

ure and pain can be deduced from, or explained by i. 
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ding and oppoſite pleaſure, not in kind, but in 
mars ; i. e. that pain: ſhould be nothing more 


to an pleaſure itſelf, carried beyond a due limit. For 
rs che four differences of vibrations mentioned in the 
n, irſt corollary of the foregoing propoſition, three are 


* N c 


o. iven, viz. thoſe of kind, place, and line of direc- 
he ion, in the pleaſures and pains which correſpond, 
nd is oppoſites to each other: there is therefore nothing 


ft, from whence the difference of ſuch pleaſures and 


x. Mains can ariſe, except the difference of degree. But 
me he phænomena appear to be ſufficiently ſuitable to 


his reaſoning, inaſmuch as all pleaſure appears to 


aca into pain, by increaſing its cauſe, impreſſion, 
be WW uration, ſenſibility of the organ upon which it is 
4; Woprefſed, &c. Thus an agreeable warmth may be 
the nade to paſs into a troubleſome, or burning heat, by 


ncreaſe, or continuance ;. and the ſame thing holds, 


medicinal bodies appear, from obſervations both phi- 
oſophical and vulgar, to be endued with more active 


mells are, for the moſt part, ungrateful ; whereas 


Wbſcrved alſo, that ſome painful ſenſations, as they 
lecreaſe by time, or the removal of the cauſe, pats 
nto politive local pleaſures, of the ſame ſpecies as 


med e preceding pain; thus ſhewing the near alliance 
the etween pleaſure and pain; and that a mere difference 
agen degree puts on the appearance of one in kind, at 


certain point. I ſuppoſe it may be referred to this 


fore, Read, that ſorne bitter and acrimonious taſtes leave 
f agreeable reliſh of the ſweet kind upon the tongue, 
lea. ¶ Ifter ſome tim. 1 et Ie” 

y It Secondly, It agrees well with the doctrine of vi- 
ire rations, that all evident ſolutions of continuity in 


D 2 the 


Firſt then, The doctrine of vibrations ſeems to 
require, that each pain ſhould differ from the corre- 


reſpect of friction, light, and ſounds. And as 


droperties than common aliments; 2. e. to be fitted 
or exciting ſtronger vibrations; ſo their taſtes and 


oſe of common aliments are pleaſant. It may be 
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the living parts occaſion pain, inaſmuch as a ſolution 

of continuity cannot happen without a violent impreſ. 

| ſion of ſome ſenſible object, nor, by confequenee, 
| without violent mutual actions between the objed, 
| © nerves, and æther. The ſolution of continuity doe; 
therefore preſuppoſe that degree of violence in the yi. 
brations, which exceeds the limit of pleaſure, and i 
proper to pain, according to the foregoing paragraph 
- Thirdly, We may, in like manner, give a reaſon 
from the doctrine of vibrations, both why a mode. 
rate degree of diſtention in the parts is neceſſary ty 
their growth, and pleaſurable ſtate; and alſo why al 
reat diſtentions are attended with pain for a con. 

fiderable time, before they are raiſed to ſuch a pitd 
as to cauſe a viſible ſolution of continuity. For: 
great diſtention is equivalent to a vigorous impreſſo 
of a ſenſible object, being often cauſed by ſuch; - and 
| as the ſituation of the ſmall particles is changed i 
| great diſtentions, their mutual actions will be change 

4 alſo, and ſo may give rife to more vigorous 'vibr 
tions; and theſe increaſed vibrations may either fil 

within the limits of pleaſure, or go beyond them, at. 

cording to their degree. We are alſo to conſide; 
that, in all conſiderable diſtentions there is an increat 

of friction between the veſſels and circulating fluid 

1 and conſequently of heat, i. e. of vibrations. 
E | But beſides this, it ſeems not improbable, that i 
| preternatural and painful diſtentions, the ſmall pa- 
ticles are perpetually ſeparating themſelves from thei 

former coheſions, and running into new ones; ſo thi 

aà minute and inviſible ſolution of continuity is cartiel 

on during the whole diſtention, till ſuch time as thi 

degree of diſtention becomes familiar to the part 

and the ſituation and mutual actions of the ſmall par: 

ticles' be accommodated to it. Thus the cauſe of tht 

pain in diſtentions will ariſe from the ſolution'of con- 

tinuity, and may be referred to the foregoing head 

And converſely it appears, that in manifeſt ſolution 
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9 | $0; 9 
ef. ef continuity, occaſioned by wounds, burns, &c. there =_ 
ways ariſes in the neighbouring parts, which are | 8 
& inflamed, a preternatural diſtention of the ſmall A 
0; WW bres and veſſels; by which means the pain is re- ay 
vi. Newed and continued. Every manifeſt ſolution of A 
| i continuity does therefore, according to the explana- * 
ph, iWon of diſtention juſt laid down, include within itſelf I 
on, Wo: infinite number of minute inviſible ſolutions. 5 4 
de. Hence we may aſk, whether this minute inviſible | 4 
vi alution of continuity in the infiniteſimal medullary 1 
al particles of the brain, is not that common limit, and 1 
on: middle point, which ſeparates pleaſure from-pain, and — 
ch Pf which the viſible ſolutions of continuity, which are a 
"_ : auſed by external injuries, are a type, and alſo a 'Þ 
T0 neans, viz. by propagating violent vibrations up to I 
an be brain. It is ſome preſumption in favour of this 

1 volition, that all conjectures concerning inviſible 

gel bings ought to be taken from viſible ones of the 

dame kind; alſo that it is particularly ſuitable to the 

fu octrine of vibrations; inaſmuch as, laying down this 

ac octrine, one may eaſily conceive how moderate and 

der leaſant impreſſions may agitate the medullary par- 

te cles in ſo moderate a degree, as that they ſhall again 


eturn to their former ſituations and connections, 
vhen the agitation is over; whereas violent and pain- 
| ones may force the particles from thence, and give 
iſe to new ones; i. e. to the ſolution of continuity. 
And as the body is ſo formed, that great and viſible 
Wolutions of continuity may be healed again, and the 
darts reſtored, in great meaſure, to their primitive 
tegrity and perfection, by the power of nature, 
nleſs where there is a loſs of ſubſtance (and yet even 


par ere the fame end is obtained in part); ſo we may 
fm yppoſe, that. the power of nature reſtores all minute 


olutions of continuity in the conſtituent, infiniteſimal 
particles, almoſt inſtantaneouſly, and ſo that the body 
tion eceives no perceptible detriment from ſingle in- 
ofFances, though it probably does from frequent repe- 

| 3 titions; 
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titions ; agreeably to which, it is generally ſuppoſed, 
that pain, by often returning, impairs the faculties, 
both bodily and mental. 

Fourthly, The bones, nails, hair, and cuticle, 
may conſiſtently with the doctrine of vibrations, have 
a ſolution of continuity produced in their parts, with. 


out pain enſuing; for they are hard, and therefore in. 


capable, as it ſeems, of receiving and communicating 
to the contiguous. nerves, and thence to the brain, 
vibrations of any conſiderable degree of ſtrength. We 
are alſo to ſuppoſe, that in palſies, mortifications, &c, 
changes of texture of ſomewhat a like kind are pro- 


duced, ſo as to render the parts affected thereby in- 
capable of conveying ſenſation to the medullary ſub. 
ſtance of the brain. Old age, inactivity, inflamma. | 


tion, pain, &c. are in like manner to be conſidered, 
as inducing ſuch a degree of condenſation, fixation, 
and calloſity, in the medullary ſubſtance itſelf, a 
muſt end at laſt in inſenſibility and death. 
Fifthly, It is not unſuitable to the doctrine of vibr. 
tions, that the frequent repetition of the ſame exterm| 
impreſſions ſhould have the power of convertingorigind 
pains into pleaſures, and pleaſures into mere ſenſations, 


z.e. into evaneſcent pleaſures; as we find it has in fat 


For this may be effected by ſuch a change in the organ 
and brain, as that the organ ſhall ſend weaker and 
weaker vibrations perpetually to the brain, upon every 
ſucceſſive renewal of the ſame impreſſion, and the 
brain become perpetually leſs and leſs diſpofed to re- 
ceive ſtrong vibrations, though the power of com. 


munication from the impreſſions ſhould continue the 


ſame. It remains therefore to be inquired, what gene. 
ral tendencies in the ſmall medullary particles, might 
_ diſpoſe them to undergo ſuch changes. And it ap- 


pears to me, that a change of the ſpheres of attrac-| 


tion and repulſion in theſe particles, upon ever) 
change in their ſituations, fo as always to lean to- 
wards the ſituation laſt ſuperinduced, might be ſuff- 

cient 
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cient for this purpoſe. However, this is a mere ſup- 
poſition, and that of a very recluſe nature. Only 
let it be obſerved, that the fact to be here accounted 
for, viz. the decreaſe in the efficacy of impreſſions 
frequently repeated, is both an evident one, and alſo 


W muſt” have its riſe from ſome powers in the ſmall 


parts of matter over each other. It muſt therefore 
admit of an explanation, either from the doctrine of 
vibrations, or from ſome other law of matter and 
motion. And if the doctrine of vibrations be found 
ſuitable to other phænomena, it may be preſumed not 
to be unſuitable to this, till ſuch time as ſome manifeſt 
inconſiſtency between them ſhall appear. 

It ought to be remarked here, that this tranſit of 
original pains into pleaſures, and of vivid pleaſures 


into faint ones, by frequent repetition, bears ſome 


relation to the above-mentioned tranſition of pains 


into poſitive local pleaſures; of the ſame kind with 


themſelves. | | 
To this head of conſideration may be referred Dr. 


Jurin's obſervation, viz. That when we have been 


« for ſome time affected with one ſenſation, as ſoon 
ce as we ceaſe to be ſo affected, a contrary ſenſation is 
ce apt to ariſe in us, ſometimes of itſelf, and ſometimes 
c from ſuch cauſes, as at another time would not pro- 
« duce that ſenſation at all, or, at leaſt, not to the 


© ſame degree.” For the continued impreſſion of 


the ſame object will ſo fix upon the ſenſory nerve, 
and region of the brain correſponding thereto, a 


tendency to one peculiar ſort of vibrations, that an 


impreſſion of an oppoſite, or very different ſort, 
muſt do more than uſual violence to the brain, i. e. 
will excite a glaring ſenſation of an oppoſite nature. 
See the Inſtances mentioned by Dr. Jurin, in his Eſſay 
on diftinft and indiftin® Vifion, _ | 

Sixthly, We may account for the different kinds 
and degrees of pleaſure and pain, from the four 


| differences of vibrations mentioned above, viz. thoſe 
| D 4 : of 


— 
OI 


40 Of ibe Dofrines of Vibrations | 


of degree, kind, place, and line of direction, and 
their various combinations with each other. For it 
is obvious to conceive, that theſe combinations may 
be ſufficiently numerous and diſtinct from each other, 
to anſwer to the facts. If the vibrations go beyond 
the common limit of pleaſure and pain in one part 
of the brain, at the ſame time that they fall ſhort of 
it in others, the reſult will be a pleaſure or pain, 
according as this or that ſort of vibrations prevails; 
and if they be nearly equal, it will be difficult to de- 
termine of which kind it is. If the vibrations fall a 
little ſhort in all the parts, they will generate a high 
degree of pleaſure; which, however, muſt be leſs 
than the leaſt general pain, i. e. ſuch a one wherein 
the vibrations go beyond the limits in all the parts: 
but it may be far greater than partial pains, or than 
thoſe which affect only one particular region of the 
brain. Hence we may ſee, that the pains are in ge- 
neral greater than the pleaſures; but then they are 
more rare for the ſame reaſon, being ſuch violent 
ſtates as cannot ariſe from common impreſſions. Or, 
if we ſuppoſe the pains to be frequent, they will then 
ſo far alter the diſpoſition of the medullary ſubſtance, 
according to what was ſaid above, as that many 
original pains will be converted into pleaſures: which 
indeed ſeems to be the caſe not unfrequently; for the 
organs of the new-born infant are ſo delicate, as to 
receive pain from many of thoſe impreſſions which 
afterwards yield pleaſure. But then, his ſources of 
pleaſure ſeem to be multiplied more than in propor- 
on to what he ſuffers by this previous paſſage 
through pain. 1 1 
In certain caſes of exceſſive pains, the violent 
vibrations appear at laſt to excite a latent attractive 
power in the medullary particles, in the manner here- 
after to be deſcribed, in reſpect of the fibres of the 
muſcles and membranes, which puts a ſtop to thoſe 
very vibrations that excited it. Hence faintings and 
; ſtupor Sy 
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ſtupors, & 6. the ceſſation of pain from. violent pains. 
However, a greater degree of vibrations is probably 
required for exciting this attractive power in the me- 
dullary particles than in white fibres, and in white 
fibres than in red ones, as will appear hereafter. 


that all the pleaſures, though particularly different 


in their circumſtances and conſequences ; and the 


the mind by the five external ſenſes, admit of a gene- 
ral analyſis, upon the ſame principles as the pleaſures 
Wand pains do. For all the mere ſenſations were, in 
cheir original ſtate, either pleaſures or pains, and 
vary now from their original ſtate only by the dimi- 
nution of the degree. Let therefore all the differences 


where evaneſcent; and we,ſhall have all the particular 
vibrations from whence each mere ſenſation ariſes. 
This is the general account. But it is a moſt difficult 


e, problem to explain, by what differences of kind the 
particular ſenſations, either of the ſame, or of different 
ch ſenſes, are diſtinguiſhed from each other. Gs 


It ſeems probable to me, that the limits of the 


to ſeven primary colours, viz. the extreme red, the 
ch limit of the red and orange, of the orange and 
of yellow, yellow and green, green and blue, blue 
r- and indigo, indigo and violet, and the extreme vio 
oc let, excite vibrations in the optic nerve, whoſe 
times are proportional to the times of vibration of 
nt a ſtring which ſounds the notes in order, according 
ve to the key mentioned by Sir Jaac Newton in his Op- 
e- tics, i. e. the notes D, E, F, G, A, B, C, D. This 
he hypotheſis affords at leaſt a probable reaſon for the 
oſe ſeveral very particular breadths of the primary co- 


lours, 


It follows alſo, from the principles here laid down, 
: from each other, ought to have a general reſemblance, 


pains likewiſe. „ 2 
Seventhly, All the mere ſenſations, which enter 


of kind, place, and line of direction, be combined 
in all their varieties, the degree being ſuppoſed every 
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lours, in the priſmatic oblong image of the ſun, a; 
1 ſhall endeavour to ſhew in its place, Prop. 56. 
If the frequency of the vibrations excited by the 
ſeveral ſapid and odorous bodies in the nerves of the 
tongue and membrana ſchneideriana, could be diſ- 
covered, it is not improbable but this would be a clue 
to lead us into the inner conſtitution of natural bodies, 
— ſince one may reaſonably ſuppoſe, that each ſapid and 
odorous body excites vibrations of the ſame fre- 
quency as thoſe which take place in it before it i 
| taſted or ſmelr to. | 
ö The ſolution of the ſame problem, in the ſeveril 
| ſenſes, might alſo a little unfold to us the different 
internal ſtructure of the ſeveral nerves, and of the 
parts of the brain that correſpond thereto. For it 
ſeems probable to me, that each nerve and region 
is originally fitted to receive, and, as one may fay, 
ſympathize with, ſuch vibrations as are likely to be 
- impreſſed upon them in the various incidents of life; 
and not that the auditory, nerve could perform the 
office of the optic, if put into its place, or vice ver/a, 
&c. according to Raw. . 
Eighthly, It is obſerved by medical writers, that 
pain is apt to excite a contraction in the fibres of the 
neighbouring membranes. Now this is very agree. 
able to that power which ſenſory vibrations have, in 
general, over the red fleſhy muſcles, for contracting 
them, in the manner to be deſcribed hereafter, For 
ſince vibrations of a middle ſtrength, by deſcending 
into the red fibres of the muſcles, are ſufficient to 
contract them in the ordinary functions and actions 
of life, it is not unreaſonable to expect, that the 
ſtronger vibrations, which attend pain, ſhould be ſuf- 
ficient to contract the pale fibres of membranes, though 
theſe be in themſelves of a leſs contractile diſpoſition. 
It is agreeable to this, that titillation and itching, 
which lie, as it were, upon the confines of pleaſure 
and pain, are more apt to diffuſe themſelves over the 
neighbouring 
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neighbouring parts than pain. For titillation and 9 
itching only agitate the ſmall particles of the mem- ö 
branes, and therefore run along their ſurfaces, by the | 5 
ſucceſſive communication of theſe agitations; whereas 4g 
pain, by contracting the fibres, puts a ſtop to theſe 
agitations, and conſequently to 1ts own diffuſion over 
the neighbouring parts. 15 3 
Ninthly, Extreme and pointed parts, ſuch as the 
extremity of the noſe, the uvula, the epiglottis, 
che nipples, and the ends of the fingers, are in ge- 
neral more ſubject to irritation, itching, and inflamma- 
tion, and endued with a greater degree of ſenſibility ; 
than the other parts. Now this phænomenon agrees Y 
with the doctrine of vibrations, inaſmuch as ſuch = 
parts muſt, according to the Newtonian hypotheſis, 
be ſurrounded with an ether of a greater denſity than 
that within their pores, and which alſo grows denſer 
and denſer, in a regular manner. For one may con- 
ceive, that the vibrations communicated to this denſer 
ether, will be ſtronger in proportion to its denſity ; 
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0 and conſequently, that they will agitate the ſmall par- 1 
| ticles of the extreme parts alſo with vibrations ſtronger ih 
i than ordinary. | | 5 | —_ 
5 It is true, indeed, that the ſenſibility of each part f 
4 does depend, in great meaſure, on the number, ſtruc- 1 
5 ture, and diſpoſition of the nervous papillæ, which I 
8 are the immediate organ in the ſenſes of feeling, bo 
8 taſte, and ſmell; but then we may remark, that the 
18 ſame obſervation holds in reſpect of theſe nervous | 
- papille. For they are alſo extreme and pointed parts, | 
1 and that eſpecially, if we ſuppoſe, which ſeems pro | 
. bable, that when any part is in a ſtate of exquiſite | | 
ſenſibility, the nervous papillæ are erected (in ſome i 
8 ſuch manner as the hairs: of the neck and back in cer- | | 
1 tain animals, when enraged), ſo as to recede from | | 
85 each other, and conſequently, to admit the denſer ! 
rb ether between them. They may alſo, upon the ſame. 1 
1 occaſions, be made turgid, by the conſtriction of 


their ö 
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their baſes, and thus have their ſenſibility, or power 
of receiving vibrations, increaſed by diſtention. 

We may remark likewiſe, in purſuing this method 
of reaſoning, that the æther which lies contiguous, to 
the medullary ſubſtance in the ventricles of the brain, 
is denſer than that which lies in the medullary ſub- 
ſtance itſelf. May we not therefore conjecture, that 

— one uſe of the cavities of the ventricles is to increaſe 
and keep up all the vibrations propagated from the 
external nerves into the medullary ſubſtance of the 

| brain, by means of the denſer æther lodged in thoſe 

1 cavities; that blood and ſerum extravaſated, and 

| lying in the ventricles, ſuffocate ſenſations, by ex- 
cluding this denſer æther, as well as by preſſing on 
the medullary ſubſtance ; and, laſtly, that thoſe 
brutes whoſe olfactory nerves have cavities within 
them continued from the ventricles, are more acute 
than men, in perceiving odours, and diſtinguiſhing lc 
them from each other, in part, upon this account! 
Boerbaave is, indeed, of opinion, that the oppoſite 
ſides of the ventricle always touch each other, ſo as to 
leave no cavity. But it ſeems more reaſonable to 
ſuppoſe, that a ſubtle vapour, which is exhaled from 
the veſſels of the inveſting membrane, and whoſe 
particles, like the vapour of water, have a repulſive 
power, in reſpect of each other, prevents the abſo- 
lute mutual contact of the oppoſite ſides, in com- 
mon caſes. And the ſame thing is favoured by the 
experiments tried upon the Pariſian beggar. Since 
the brain in him could be ſomewhat preſſed in, it 
ſeems that the ſkull was not entirely full before. 
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The Photon of Sleep ; to te very 2 to 
the Doctrine 7 A.. 


HRE I obſerve, firſt, that ech children 
eep almoſt always. Now this may be accounted 
for by the doctrine of vibrations, in the following 
anner: the foetus ſleeps always, having no ſenſa- 
Wrion from without impreſſed upon it, and only be- 
omes awake upon its entrance into a new world, 
iz, by means of the vigorous vibrations which are 
Impreſſed upon it. It is reaſonable therefore to ex- 


its natural ſtate of fleep, as ſoon, as theſe vibrations 
ceaſe, and return again to a ſtate of vigilance, 'only 


on alternately, agreeably to the fact. 
Secondly, Even adults are diſpoſed to ſleep, when 
the impreſſions of external objects are excluded; and 


reaſons as thoſe juſt mentioned in the ſimilar ſtate of 


gilance than children, partly becauſe their ſolids and 
fluids are more active, and leſs compreſſible, i. e. 
more ſuſceptible and retentive of vibrations; and 
partly, becauſe aſſociation brings in perpetual trains 
of ideas, and conſequently of vibrations, ſufficiently 
vivid to keep up vigilance in common caſes. 
Thirdly, Having preſented the reader with the 
two foregoing obſervations, which are of a very 
obvious kind, I will now inquire with more minute- 
neſs, into the intimate and preciſe nature of ſleep. 
It appears then, that, during ſleep, the blood is 
accumulated in the veins, and particularly in the venal 
ſinuſes which furround the brain and ſpinal marrow ; 
and TN that it is rarefied, at leaſt for the moſt part. 
| For 


pect, that the new-born child ſhould fall back into 


Tom the renewal of vigorous impreſſions; and fo 


their bodies kept in a ſtate of reſt, for the ame 


oung children. However, they incline more to vi- 


1 
t 
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For as the actions of the muſcles ſqueeze the blood 
out of the veins during vigilance, fo their inaCtivit; 
during ſleep ſuffers the blood to lodge in the veins; Wl 
and the decumbent poſture, which is common to ani. 
mals in ſleep, fuffers it to lodge particularly in the 
venal ſinuſes of the brain and ſpinal marrow. And 
it is agreeable to this, that, in moſt diſſections, the 
blood is found chiefly in the veins, and, in diſſec. 
tions after lethargies, apoplexies, &c, the venal 
ſinuſes of the brain, and conſequently thoſe of the 
ſpinal marrow, which communicate freely with them, 
are particularly full. As to the rarefaction of the 
blood, it follows from the -warmth of the - body, 
which is an uſual attendant upon ſleep, and is cauſed 
by the reſt of the body, the warmth of the place Wi 
where the perſon ſleeps, the coverings, and the fer- 
mentative diſpoſition of the freſh chyle, which then 
enters the blood. It follows therefore, that the brain 
and ſpinal marrow will be particularly compreſſed 
during ſleep, ſince the blood then takes up more i 
ſpace, is particularly accumulated within the cavitic ip 
of the ſkull and vertebræ, and the hardneſs of theſe 
bones will not ſuffer them to yield or make more 
room. It follows alſo, that the ſoftneſs of the me- 
dullary ſubſtance will ſubject it to the effects of this 
compreſſion, more than the cortical; ſo that, if we 
ſuppoſe its functions to conſiſt in receiving, retaining, 
and communicating vibrations,- it will be rendered 
peculiarly unfit for theſe functions, from the com- 
preſſion here mentioned, i. e. the animal will be 
indiſpoſed to ſenſation and motion, agreeably. to 
obſervation. . e I 
There are many other arguments which might be 
brought to ſhew, that during ſleep, and ſleepy dif- 
tempers, the brain is particularly compreſſed, if it 
were neceſſary, But the inſtance of the Parifiar 
beggar, above noted, is moſt to this purpoſe. This 
perſon hag a perforation in his ſkull, which did 1 
N oſſif); 
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af; whence, by external preſſure upon that part, ö 
he internal regions of the brain might be affected; 1 
d it was conſtantly obſerved, that, as the preſſure 
ncreaſed, he grew more and more ſleepy, and at laſt 
ell into a temporary apoplexy. 1 
nin young children, there ſeems to be a conſtant 
Wnoderate preſſure of the ſkull upon the brain. For 
Die brain is of a great relative magnitude in them, 
Wand, by its endeavour to expand itſelf, it keeps the 
Wutures from uniting too firmly, till ſuch time as it is 
rrived at its full growth. It muſt therefore be com- 
reſſed in return, by the re- action of the ſkull. And 
his may be conſidered as a circumſtance, which con- 4 
WE urs to render young children more apt to ſleep than Ny; 
adults. When old perſons are ſleepy, it is a morbid Y 
ffection, and may ariſe either from an hydropical 
iſpoſition, whereby the turgeſcence of the neigh- 
ouring parts compreſſes the medullary ſubſtance; 
r from a defect of nutrition in this ſubſtance, which | 
Wenders it ſoft and compreſſible in a preternatural de- 3 
Sree. If the venal ſinuſes, and other blood veſſels, _ 
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eſe f the brain, be, by any accident preternaturally is 
Ne liſtended, and continue ſo for a conſiderable time, 1 
e- ey will ſcarce ever recover their priſtine tone and * 
his | 


| limenſions ; and this ſo much the more, as the per- 1 
on approaches to old age. = | 
= For the ſame reaſon, as the medullary ſubftance 


195 

red rithin the ſkull and vertebræ is compreſſed during j Ni 
m- Wecp, that of the ganglions, plexuſes, and trunks 4 
be f the nerves in other parts of the body, will be 


compreſſed alſo, though in a leſs degree. For this | 
Wubſtance has no blood or groſs fluids within it, and | | 
Ws far the ſofteſt of all the parts of the body; and | 
he membranes, which inveſt all the parts of the bo- Mi 


f it y. perform the ſame office to them, in a leſs degree, 
fian as the ſkull does to the brain, i. e. check their diſten- | 
his ion. The ſurrounding membranes muſt therefore It, 
not I ompreſs the ſoft medullary ſubſtance in the gan- i 
fy; glions, 
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_ glions, plexuſes, and trunks of the nerves,” during 
fleep, on account of the rarefaction of the humours 
at that time; whence, according to the doctrine of 
vibrations, ſenſory ones can neither aſcend freely from 
the external organs to the brain, nor motory ones 
deſcend into the limbs, i. e. the animal will be in. 
ſenſible and inactive, as it is found to be in fact. 
Is it not probable, that, as ſleep comes on, the 
oppoſite ſides of the ventricles of the brain approach 
towards each other, on account of the compreſſion 
here aſſerted; alſo, that they become contiguous at 
the inſtant of ſleep, excluding the denſer -#ther, 
mentioned in the foregoing propoſition, thereby? 
By this means, the power of ſenſation would receive 
a remarkable diminution at the inſtant of falling 
aſleep, as it ſeems to do. There tight alſo, in cer- 
tain circumſtances, ariſe a very vivid--exertion of the 
perceptive and motive faculties at that inſtant, from 
the compreſſion of the æther previous to its rare- 
faction, ſuch as would account for the ſudden terror 
and ſtartings which happen at the inſtant of going to 
fleep, in ſome morbid-caſes,: 2 Oo bh = 7 
Fourthly, It is obſerved, that vigilance continued, 
fatigue, and pain, all diſpoſe ſtrongly to ſleep. For 
all vigorous or long- continued vibrations muſt both 
generate heat, whereby the blood and juices will be 
rarefied, ſo as to compreſs the-medullary ſubſtance, | 

and alſo exhauſt this ſubſtance of its fluid and active 
particles, ſo as to render it more eaſily compreſſible, 
and leſs ſuſceptible and retentive of vibrations. Great 
degrees of heat ſeem to produce an extraordinary 

propenſity to ſleep, in nearly the ſame way. 

And when perſons expoſed to extreme cold are 
overcome by a pleaſing, but fatal ſleep, it ſeems as if 
the internal parts were affected with a preternatural 
warmth, from the vigorous ſenſations and concomi- 

tant vibrations impreſſed on the external parts by 
the cold, and thence aſcending to the brain. It * 
wit 


— 2 Vs 
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w-ith the hypotheſis here propoſed, that theſe uneaſy 
ſenſations decline by degrees, till they fall within the 
limits of pleaſure, and, at laſt, end in inſenſibility. 
This ſleep may prove fatal, from the great difference 


between the internal and external parts, in reſpect of 
heat; alſo from the cold's penetrating farther and. 

| farther, Muſcular motion may prevent it, and its ill 
effects, partly as the veins are emptied by this, partly 


as it warms the external parts, and cools the internal, 
from the return of the cool blood into the courſe of 
the circulation. If we ſuppoſe the circulation to ceaſe 
entirely, at the ſurface of the body from the cold, 
then will warm blood circulate through the internal 
parts alone ; and theſe parts will continue to be de- 


W tended from the cold by the external ones, for a 


time. And thus the body will approach to the com- 


mon ſtate of a perſon going to ſleep. 


It is eaſy to ſee, from the method of reafoning 
here uſed, how perſons recovering from long illneſſes 


ſhould be much diſpoſed to ſleep, viz. from the ex- 


hauſtion of the medullary ſubſtance, their almoſt con- 


ſtant reſt, their being kept warm, and the frequent 


taking ſuſtenance, ſo as to beget great quantities of 
freſn chyle, and conſequently, an extraordinary de- 
gree of a fermentative heat. 4 
Fifthly, The manner in which opiates produce 
ſleep may be thus explained, agreeably to the doc- 
trine of vibrations. Opiates evidently excite grateful 


ſenſations in the ſtomach and bowels. This appears 


from the ſhort time in which liquid opiates take 


effect; and even from immediate and direct ſenſa- 


tions: a perſon may even feel, that the ſtomach is 
the ſeat of the pleaſurable impreſſions made by 
opiates, We are to ſuppoſe therefore, that vivid 
vibrations, which, however, lie within the limits of 
pleaſure, aſcend perpetually from the ſtomach and 
bowels along the par vagum, and intercoſtal nerves, 
up to the brain and ſpinal marrow, diffuſe themſelves 
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over theſe, and from thence deſcend along the nerve; 
into all the parts of the body. Hence it follows, 
that they will obſcure and over-power all moderate 
ſenſations, or vibrations, which ſubſiſted before, o 
which external objects may from time to time endea. 
your to excite, and introduce a general pleaſurable 
Fate over the whole nervous ſyſtem ; with trains of 
pleaſurable ideas, in the manner to be explained here. 
after, when we come to treat of ideas, their genera- 
tions, aſſociations, and dependencies on bodily fates, 
During this pleaſurable ſtate, the body will of courſe 
be compoſed to reſt; reſtleſſneſs, toſſings, and 
changes of poſture, being cauſed, for the moſt 
part, by uneaſy ſenſations. Hence the blood will be 
accumulated in the veins and venal ſinuſes, and grow 
warm both from the vigorous vibrations excited by 
the opiate, and from the abſolute reſt of the body. 
For abſolute reſt conduces, in a peculiar manner, to 
make the body grow warm, by the heat reflected 
from the contiguous coverings ; as, on the contrary, 
the ſlighteſt motions frequently returning, ventilate 
and cool the parts. And thus the compreſſion of 
the medullary ſubſtance requiſite for ſleep, will be 
induced by the action of the opiate upon the ſtomach 
and bowels. | 
But, beſides this, we may conceive, that the opute 
particles excite vibrations of the ſame kind in all the 
parts of the body, after they are taken into the blood, 
and circulate with it, till ſuch time as, by a perfect 

aſſimilation, they loſe all their peculiar qualities, 
It ſeems alſo, that the continued deſcent of vibr#- 
tions, from the brain, and ſpinal marrow, into the 
limbs, and external parts, agitate them ſo much, as u 
render them unfit for receiving ſenſation and motion, 
in the ſame manner as continued friction of. che head, | 
when newly ſhaved, or ſhaking the hand, occaſion 
a kind of numbneſs in the head and hand reſpec-i 
tively. For a diſorder raiſed in the motory ** 
an 
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and muſcular fibres, analogous to numbneſs in the 


ſenſory nerves, and ſentient papillæ, muſt produce 
ineptitude to motion. It ſeems therefore, that the 
inſenſibility and immobility which proceed from 


opiates, and which concur in haſtening the ſleep, and 


increaſing its degree, ariſe in great part from this 
cauſe. The numbneſs, and paralytic weakneſſes, 
which frequently ſucceed after opiates, are evidences 


for what is here alleged. 


Opium ſeems to have an intermediate degree of 


activity between narcotics, or ſtupefying poiſons, on 
one hand, and grateful aliments, particularly vinous 


liquors, on the other. Narcotics operate ſo vio- 
lently on the ſtomach and bowels, the brain, and 
the external parts, as to bring confuſion on the ſen- 
ſations, and trains of ideas, and convulſions on the 
muſcular ſyſtem. And that theſe effects are pro- 
duced by a local influence on the ſtomach, in the 
manner propoſed concerning opiates, appears, be- 
cauſe they ceaſe, or abate much, ſoon after the nar- 
cotic is ejected by vomiting; alſo becauſe whipping 
a dog, after he has taken the nux vomica, contri- 
butes to obviate its ill effects. Wines, and grateful 
aliments, diſpoſe to ſleep, partly by their immediate 
effects on the ſtomach, partly by their effects after 


chey are abſorbed. But the degree not being ſo great 


as in opiates, it may more eaſily be overcome by a 
variety of common or vigorous impreſſions; in which 
caſe the vivid vibrations excited by the wine, or 


aliment, will illuminate all the impreſſions, and 


add ftrength to all the motions. The ſame thing is 
obſerved of opiates, in thoſe who take them fre- 
quently;”- 


Sixthly, Chylification, ſanguification, nutrition, 


| and growth, ſeem to proceed beſt during ſleep. This 


may be conjectured from the ſleepineſs of all animals 


after eating, ſince ſleep and chylification, &c. muſt 


here concur; and from the almoſt conſtant ſleep of 
* nw 
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new-born children, above taken notice of, fince na. 
ture ſeems chiefly intent- on the due performance of 
theſe functions, for ſome time after birth. Now the 
doctrine of vibrations may be made to illuſtrate theſe 
points, in ſome meaſure. For ſince reſpiration be- 
comes ſtrong and convulſive at the inſtant of going 
to ſleep, it will renew and increaſe the vibrations ex- 
cited in the nerves of the ſtomach and bowels by 


their contents, which we muſt ſuppoſe to have lan- | 


guiſhed before, in the ſame manner as thoſe which 
ſubſiſted in the external ſenſes. The organs of di- 
geſtion therefore, as well as thoſe of reſpiration, are 
in a ſtate of vigilance, and are intent upon the per- 
formance of their proper functions, while the other 


parts are in a ſtate of ſleep and inaction, and recruit- | 


ing, in order to perform their functions in a due 
manner, upon a return of vigilance. And this hold; 
moſt , particularly in reſpe& of the medullary ſub- 
ſtance of the brain, ſpinal marrow, and nerves, which, 
by the conſent of all, is the chief inftrument of 
nutrition and growth. Since the vibrations which 
take place in it during ſleep are languid, it wil 
then be filled and recruited, and conſequently fitted 
for nutrition and growth ; which will be farther 
favoured by the concurrence of a complete chylifi 
cation and ſanguification, at the ſame time. 
The increaſed convulſive reſpiration, and increaſed 
force of the heart, which take place at the inſtant 
of going to ſleep, and continue frequently during 
ſleep, may perhaps be thus accounted for, agrecably 
to the doctrine of vibrations. When vivid vibrations 
ceaſe in the external ſenſes, and regions of the brain 
belonging to them, alſo in the muſcles of the limbs, 
and parts of the ſpinal marrow correſponding thereto, 
this - abatement of vibrations muſt either extend 
to the whole medullary ſubſtance, which ſeems to be 
the. caſe in the night-mare ; or if the nerves of the 
heart, and organs of reſpiration, and the regions 2 
—_ 
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the brain and ſpinal marrow correſponding thereto, 
be exempted, they may be agitated even with more vi- 
gorous vibrations, on account of the abatement in the 
other parts, becauſe the vibrations raiſed in theſe 
regions during ſleep, by Tuch of their cauſes as take 


place then, will be hindered from diffuſing themſelves | 
| freely, and abating their own force thereby, as ſoon 


as the other regions are collapſed and compreſſed. 


' Theſe cauſes are, firſt, the heat of the blood, and 


pulſation of the arteries of the medullary ſubſtance z 
both which, when increaſed on any account, muſt far- 
ther increaſe themſelves by a reflected influence, ſince 
both increaſe the force of the heart. Secondly, the 
fulneſs and diſtention of the lungs. Theſe ariſe 
from the rarefaction of the blood, and accumulation 
of it in the veins juſt before ſleep (at which time re- 
ſpiration is languid), and muſt at laſt ſtimulate. the 
organs of reſpiration to a vigorous exertion of them- 


| ſelves, i. e. raiſe vigorous vibrations in the region 


of the brain correſponding thereto, juſt as in the caſes 
of ſighing, and recovering from the night-mare. 
Thirdly, we may ſuppoſe, that the heart, and muſ- 
cles of reſpiration, do not exert themſelves during 
vigilance, with a degree of force at all approaching 
to their utmoſt powers, as the limbs do; and there- 
fore, that they, and the correſponding regions of 
the brain, may be qualified for a vigorous exertion 
during ſteep. Fourthly, an increaſe in the force of 
reſpiration muſt alſo increaſe the force with which 
the heart moves, becauſe it propels the blood in 
greater quantities upon the heart. Fifthly, an 1n- 
creaſe of force in the heart muſt increaſe both itſelf, 
and the action of reſpiration, becauſe the blood veſ- 
ſels of the heart and organs of reſpiration are par- 
ticularly near to the heart, and therefore muſt be 
particularly under its influence. GN 
CoROLLARY 1. By laying together what has been 


| delivered concerning ſleep, in this propoſition, the 
8 


difference 
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difference between the ſtates of ſleep and vigilance 
may be thus ſet before the reader, in one view. In 
ſleep, the nerves of the five external ſenſes are in- 
diſpoſed to receive vibrations, and the objects them- 
ſelves are either abſent, or impreſſed feebly. The 
nerves of the ſtomach and bowels ſympathize with 
theſe at firſt, but recover themſelves at the inſtant of 
ſleep, the impreſſions of the aliment, &c. being then 


made with unuſual vigour; and this continues during 


the time of ſleep. In like manner the muſcular ſyſtem 
becomes inactive in general; the heart, however, and 
muſcles of reſpiratian, are excepted, and even exert 
themſelves with an extraordinary degree of force. 
The blood is rarefied ſo as to take up more ſpace upon 
the whole; and as there is more in the veins, and 
particularly in thoſe of the brain, and ſpinal marrow, 
than in a ſtate of vigilance, the medullary ſubſtance 
is hereby expoſed to a conſtant uniform compreſſion; 
whereas, in vigilance, the action of the muſcles 
ſqueezes the blood out of the veins, and cools it, un- 
leſs this action be violent, or long continued. The 
glands are filled during ſleep, and conſequently, by 
drawing off from the fulneſs of the blood veſſels, 
prepare the body for vigilance, and are themſelves 
fitted for the functions to be then performed, i. e. to 
excrete their proper fluids from muſcular compreſ- 
ſion, or vibrations running up their excretory ducts, 
in the manner to be hereafter explained. The medul- 
lary ſubſtance is, in like manner, fitted and prepared 
for vigilance, whether it be of a glandular nature, or 
not. However, ſome vibrations muſt take place in 
it throughout, and they are particularly vivid in the 
regions correſponding to the heart, organs of reſpi- 
ration, and organs of digeſtion; alſo in the regions 
correſponding to the eye and ear, where they excite 
the trains of images which are preſented to us in our 
dreams. But the nature of theſe cannot be unfolded 
till we have treated of ideas, their generation and 


aſſoclations, 
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aſſoclations, and the nature of true and erroneous 
judgments, aſſent, difſent, imagination and memory. 
Cor. 2. It appears alſo to follow, from the fore- 
going account of ſleep, and the effect of heat, la- 
bour, pain, and opiates, in diſpoſing to it, that, in 
many caſes of ſleep, the medullary ſubſtance tends 
to a ſubtle kind of inflammation, and is preſerved 
from it, and reſtored to its natural ſtate, and degree 
of heat, by means of ſleep ſufficiently continued. 
Thus, in the acceſs of moſt fevers, the patient is 
liſtleſs and ſleepy, the external ſenſes, muſcles, and 
brain, being affected, in ſome reſpects, as by opiates. 
If the patient ſleeps, the diſtemper is cut ſhort ; but 
if the ſubtle inflammation be ſo great as to prevent 
that, the diſtemper increaſes, and comes to its period 
in ſome other way, according to the nature of the 
fever, and circumſtances of the patient. In a coma 
vigil it ſeems to me, that the approach of the oppo- 
ſite ſides of the ventricles excites ſuch violent vibra- 
tions, on account of the inflammation of the medul- 
lary ſubſtance, perhaps of theſe ſides particularly, as 
to awake the patient, and throw him into great con- 
fufion and conſternation, In a frenzy, the medul- 
lary ſubſtance itſelf ſeems to labour under an acute 
temporary inflammation, the other parts having often 
no more than a due heat, whereas, in the delirium 
-of a fever, the medullary ſubſtance only ſympathizes 
with the other parts. If the inflammation of the me- 
dullary ſubſtance be very ſubtle, moderate, and per- 


manent, madneſs of ſome ſpecies enſues. And it 


ſeems to agree very well with the theory here pro- 
poſed, that in deliriums, frenzies, and ſome kinds 
of madneſs, the patient does not ſleep at all, or, if he 
does, in a quiet manner, is freed from his diſtemper ; 
and that, in other kinds of madneſs, and in caſes of 


melancholy, the ſleep is very deep, and the patient 
extremely ſluggiſh. | 
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OF IDEAS, THEIR GENERATION AND ASSOCIA- 
TIONS ; AND OF THE AGREEMENT OF THE DOC. 
' TRINE OF VIBRATIONS WITH THE PHENOMENA 
OF IDEAS. 


= £-O P. YI 


Senſations, by being often repeated, leave certain Veſtipes, 
Types, or Images, of themſelves, which may be called, 
Simple Ideas of Senſation. po 


I Took notice in the introduction, that thoſe 
ideas which reſemble ſenſations were called ideas 
of ſenſation; and alſo that they might be called 


fimple ideas, in reſpect of the intellectual ones which 


are formed from them, and of whoſe very eſſence it 
is to be complex. But the ideas of ſenſation are not 
entirely ſimple, ſince they muſt conſiſt of parts both 
co-exiſtent and ſucceſſive, as the generating ſenſations 
themſelves do. „ 8 i 
Nov, that the ſimple ideas of ſenſation are thus 
generated, agreeably to the propoſition, appears, be- 
cauſe the moſt vivid of theſe ideas are thoſe where the 
correſponding ſenſations are moſt vigorouſly im- 
preſſed, or moſt frequently renewed ; whereas, if the 
ſenſation be faint, or uncommon, the generated idea 


is alfo faint in proportion, and, in extreme caſes, 
evaneſcent and imperceptible. The exact obſervance 


of the order of place in viſible ideas, and of the or- 


der of tune im audible ones, may likewiſe ſerve to 


ſhew, that theſe ideas are copies and offsprings of 
the impreſſions made on the eye and ear, in which 
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the ſame orders were obſerved reſpectively. And 
though it happens, that trains of viſible and audible 
ideas are preſented in ſallies of the fancy, and in 
dreams, in which the order of time and place is 
different from that of any former impreſſions, yet the 
ſmall component parts of theſe trains are copies f 
former impreſſions; and reaſons may be given for 
the varieties of their compoſitions. 5 

It is alſo to be obſerved, that this propoſition bears 
a great reſemblance to the third; and that, by this 
reſemblance, they ſomewhat confirm and illuſtrate 
one another. According to the third propoſition, 
ſenſations remain for a ſhort time after the impreſſion 
is removed; and theſe remaining ſenſations grow 
feebler and feebler, till they vaniſh, They are there- 
fore, in ſome part of their declenſion, of about the 
ſame ſtrength with ideas, and, in their firſt ſtate, are 
intermediate between ſenſations and ideas. And it 
ſeems reaſonable to expect, that, if a ſingle ſenſation 
can leave a perceptible effect, trace, or veſtige, for 
a ſhort time, a ſufficient repetition of a ſenſation 
may leave a perceptible effect of the fame kind, but 
of a more permanent nature, i. e. an idea, which 
ſhall recur occaſionally, at long diſtances of time, 
from the impreſſion of the correſponding ſenfation, 
and vice verſa, As to the occaſions and cauſes, which 
make ideas recur, , they will be conſidered in the next , 
propoſition but one. | „„ 88 

The method of reaſoning uſed in the laſt para- 
graph, is farther confirmed by the following circum- 
ſtance; viz, that both the diminutive declining ſen- 
ſations, which remain for a ſhort ſpace after the im- 
preſſions of the objects ceaſe, and the ideas, which 
are the copies of ſuch impreſſions, are far more 
diſtin and vivid, in reſpect of viſible and audible 
impreſſions, than of any others. To which it may be 
added, that, after travelling, hearing muſick, &. 
trains of vivid ideas are very apt to recur, which cor- 
| reſpond 
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reſpond very exactly to the late impreſſions, and 
which are of an intermediate. nature between the re- 
maining ſenſations of the third propoſition, in their 
reateſt vigour, and the ideas mentioned in this. 

The ſenſations of feeling, taſte, and ſmell, can 
ſcarce be ſaid to leave ideas, unleſs very indiſtinct 
and obſcure ones. However, as analogy leads one 
to ſuppoſe, that theſe ſenſations may leave traces of 
the ſame kind, though not in the ſame degree, as 
thoſe of ſight and hearing; fo the readineſs with 
which we reconnoiter ſenſations of feeling, taſte, and 
ſmell, that have been often impreſſed, is an evidence, 
that they do ſo; and theſe generated traces or diſpoſi- 
tions of mind may be called the ideas of feeling, 
taſte, and ſmell. In ſleep, when all our ideas are 
magnified, thoſe of feeling, taſte, and ſmell, are 
often ſufficiently vivid and diſtinct; and the ſame 
thing happens in ſome few caſes of vigilance. 


0 „ 


Senſory Vibrations, by being often repeated, beget, in 
the medullary Subſtance of the Brain, a Diſpoſition 
to diminutive Vibrations, which may alſo be called 
Vibratiuncles and Miniatures, correſponding to them- 
ſelves reſpefiively. REF 
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T is correſpondence of the diminutive vibra- 
tions to the original ſenſory ones, conſiſts in this, 
that they agree in kind, place, and line of direc- 
tion ; and differ only in being more feeble, 5. e. in 

degree. 1 
This propoſition follows from the foregoing. For 
lince ſenſations, by being often repeated, beget ideas, 
it cannot but be that thoſe vibrations, which accom- 
pany ſenſations, ſhould beget ſomething which may Wl 
accompany ideas in like manner; and this can be no- 
thing but feebler vibrations, agreeing with the ſenſory 
| | generating 
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generating vibrations in kind, place, and line, of 


direction. N 1 
Or thus: By the firſt propoſition it appears, that 
ſome motion muſt be excited in the medullary ſub- 
ſtance, during each ſenſation; by the fourth, this 
motion is determined to be a vibratory one: ſince 
therefore ſome motion muſt alſo, by the ſecond, be 
excited in the medullary ſubſtance during the pre- 
ſence of each idea, this motion cannot be any other 
than a vibratory one: elſe how ſhould it proceed 
from the original vibration attending the ſenſation, in 
the ſame manner as the idea does from the ſenſation 
itſelf? It muſt alſo agree in kind, place, and line of 
direction, with the generating vibration. A vibratory 
motion, which recurs ? times in a ſecond, cannot be- 
get a diminutive one that recurs 3 z, or 27 times; nor 
one originally impreſſed on the region of the brain 
correſponding to the auditory nerves, beget diminu- 
tive vibrations in the region correſponding to the 
optic nerves; and ſo of the reſt. The line of di- 
rection muſt likewiſe be the ſame in the original and 
derivative vibrations. It remains therefore, that each 
ſimple idea of ſenſation be attended by diminutive 
vibrations of the ſame kind, place, and line of di- 
rection, with the original vibrations attending the 
ſenſation itſelf: or, in the words of the propoſition, 
that ſenſory vibrations, by being frequently repeated, 
beget a diſpoſition to diminutive vibrations corre- 
ſponding to themſelves reſpectively. We may add, 
that the vibratory nature of the motion which at- 
tends 1deas, may be inferred from the continuance of 
ſome ideas, viſible ones for inſtance, in the fancy for 
a few moments. . tt | 
This proof of the preſent propoſition from the 
foregoing, appears to be inconteſtable, admitting the 
fourth : however, it will much eſtabliſh and illuſ- 
trate the doctrines of vibrations and aſſociation, to 
deduce it directly, if we can, from the nature of vi- 
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dullary particles at all, we muſt conceive, that ſome 


muſt compreſs and agitate it upon every contrac- 


the fetus in utero increaſes in bulk and ſtrength, 


objects act upon it violently, and excite vibrations 


natural ones, in contradiſtinction to thoſe which we 
juſt now called. natural ones. | | 
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bratory motions, and of an animal body; and not 
only from the relation between ſenſations and ideas 
Let us ſee, therefore, what progreſs we can make in 
fuch an attempt. 


Firſt then, If we admit vibrations of the 8 
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take place in the fetus in utero, both on account 
of the warmth in which it lies, and of the pulſation 
of thoſe conſiderable arteries, which paſs through | 
the medullary ſubſtance, and which conſequent 


3 


tion of the heart. And theſe vibrations are proba. 
bly either uniform in kind and degree, if we conſider 
ſhort ſpaces of time; or, if long ones, increaſe in a 
ſlow uniform manner, and that in degree only, a; 


They are alſo probably the ſame in all the different 
regions of the medullary ſubſtance. Let theſe vi- 
brations be called the natural vibrations. | 


3 


Secondly, As ſoon as the child is born, external 


in the medullary ſubſtance, which differ from the 
natural ones, and from each other, in degree, kind, 
place, and line of direction. We may alſo conceive, 
that each region of the medullary ſubſtance has 
ſuch a texture as to receive, with the greateſt facility, 
the ſeveral ſpecific vibrations, which the object; 
correſponding reſpectively to theſe regions, i. e. to 
their nerves, are moſt diſpoſed to excite. Let 
theſe vibrations be, for the preſent, called -preter- 


Thirdly, Repreſenting now the natural vibrations 
by N, and the preternatural ones, from various ob- 
jects, by A, B, C, &c. let us ſuppoſe the firſt object 
to impreſs the vibrations A, and then to be removed. 
It 1s evident from the nature of vibratory motions, 
that the medullary ſubſtance will not, immediately 

1 | upon 
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pon the removal of this object, return to its natural 
ate N, but will remain, for a ſhort ſpace of time, 
the preternatural ſtate 4, and paſs gradually from 


to N. Suppoſe the ſame object to be impreſſed 
pain and again, for a ſufficient number of times, and 


ſeems to follow, that the medullary ſubſtance will 
> longer in paſſing from A to N, after the ſecond 
npreſſion, than after the firſt, after the third impreſ- 
dn than ſecond, &c. till, at laſt, it will not return 
its natural original ſtate of vibrations MI at all, but 
main in the preternatural ſtate A, after the vibra- 
ons have fallen to a diminutive pitch, their kind 
d place, or chief ſeat, and their line of direc- 
pn, continuing the ſame. This ſtate may therefore 

fitly denoted by a, and being now in the place of 
> natural ſtate NM, it will be kept up by the heat of 
2 medullary ſubſtance, and the pulſation of its ar- 
ies. All this ſeems to follow from the above-men- 
pned diſpoſition of animal bodies to accommodate 
emſelves to, and continue in, almoſt any ftate that 
often impreſſed ; which is evident from innumer- 
le both common and medical obſervations, what- 
er be determined concerning the manner of explain- - 
g and accounting for theſe facts. For the alter- 
ons which habit, cuſtom, frequent impreſſion, &c. 
ake in the ſmall conſtituent particles, can ſcarce be 
y thing beſides alterations of the diſtances, and 
tual actions, of theſe particles; and theſe laſt 
erations muſt alter the natural tendency to vi- 
ate, We muſt, however, here reſume the ſup- 
lition made in the laſt paragraph, viz. that the 
veral regions of the brain have ſuch a texture as 


poſes them to thoſe ſpecific vibrations, which are 


be impreſſed by the proper objects in the events 
life. And this will much facilitate and accelerate 
: tranſition of the ſtate N into 2; ſince we are to 
>pole a prediſpoſition to the ſtate A, or a, 
| | Ir 
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It will ſomewhat illuſtrate and confirm this reaſon. 
ing, to remark, that muſical ſtrings always accom. 
modate themſelves to, and lean towards, the ſta: 
into which they were laſt put. Thus the tone of: 
muſical ſtring either riſes or falls upon altering i 
tenſion, according as the preceding tenſion wx 
greater or leſs than its preſent tenfion. Now th 
ſmall component parts of a muſical ſtring muſt WW 
cede from, and approach to each other, i. e. mil ai 
oſcillate lengthways, during every tranſverſe oſcill. 
tion of the ſtring. And this muſt ariſe from th 
mutual influences of the component particles tendiny 
to their laſt ſuperinduced ſtate. Let us ſuppoſe ſome. 
thing analogous to this to take place in the componen Wl 
molecules of the brain, the molecules of the mob. 
cules, &c. and it will follow, that 4 may over-po⁹]¼m Wl 
NM, and à become the natural ſtate. Now, fin: Wl 
the human body is compoſed of the ſame matter a 
the external world, it is reaſonable to expect, that d 
component particles ſhould be ſubjected to the ſane 
ſubtle laws. And the exquiſite ſtructure of animl 
bodies in ſo many other reſpects, makes it eaſier vi 
conceive, that the organ of organs, viz. the medi 
lary ſubſtance ſhould be endued with a proper fubi:W 
ultimate ſtructure, for the purpoſe of retaining a fiat 
that is frequently impreſſed. One may gueſs alſo, thi 
It is better ſuited to this purpoſe during its growth, i. 
in paſſing from infancy to adult age, than afterwards 
as this would be very agreeable to the phznomena. 
Fourthly, Suppoſe now the vibrations A, B, C, 

&c. belonging to each of the ſenſes, to be excited 
and repeated in ſuch order and manner as uſual 
happens to the new-born infant upon its entrance int 
this new ſcene of things. It is evident, that thel 
will have a greater power to over-rule the naturl 
ſtate N, than the vibrations A from one ſingle objet 
could have: for A affected only one region of tit 
medullary ſubſtance primarily; whereas A, B, 
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vident alſo, that the ſecondary vibrations, or thoſe 
which are propagated from the region of the medullary 
bſtance primarily affected into the reſt, will be over- 
uled, in great meaſure, in each region, by the pri- 
Mary vibrations peculiar to that region. Laſtly, It is 


Þ vident, that of the vibrations which are excited in 
ach region, no one can prevail over all the reſt, but 
aach muſt leave an effect, in proportion to its ſtrength 


d frequency. We may conceive therefore, that each 


7 gion of the medullary ſubſtance will have a tendency 
d ; enerated in it, to vibrate with vibrations of the ſame 
3 equency (but weaker in degree) as thoſe which the. 


veral appropriated objects impreſs upon it re- 
dectively; and that diminutive vibrations reſembling 
em will riſe in ſucceſſion in each region. For each 
gion may eaſily be conceived to lean ſometimes to 
e vibrations from one object, ſometimes to thoſe from 
other, according to the ſtrength, frequency, and 


= ovelty of the impreſſion, the then preſent diſpoſition 
nim the nervous ſyſtem, aſſociation (of which in the two 
Jay ext propoſitions), and other ſuch-like cauſes. And 


I ˙ ²˙ A 


dme one object of that ſenſe muſt prevail over all the 
ft, we may conclude, that ſometimes the ideas 


9 longing to one ſenſe, ſometimes thoſe belonging to 
L 10 nother, will prevail over the reſt. pies” 
_ Or thus : Some vibrations there muſt always be in 


e medullary ſubſtance, on account of its heat, and 


2 7 e pulſation of the arteries which paſs through it. 
Far h heſe cannot be the natural ones N, becauſe they will 
2 be over- ruled by the great force and variety of the 


preſſions made on the new- born infant, which muſt 


in -© -. 
a "he Iſo diſpoſe each region of the brain to lean to ſome 
natudd r other of thoſe vibrations which are excited in it pri- 
objel arilly. Hence we may conceive, that a very com- 


of tit lex ſet of vibrations, ariſing from the mixture and 


11 mbinations of degree, kind, place, and line of 


direction, 


c. affect all the regions primarily in their turn. It is 


dr the ſame reaſon, as in every ſenſe the idea of 


— 
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direction, exiſts always in the medullary ſubſtance 
being kept up by its heat, and the pulſation of it 
arteries, when other cauſes are wanting, almoſt in 
the fame manner as in a concert of muſic the air i; 
agitated by vibrations of a very complex kind. Bu 
then, as in a concert, ſome one inſtrument general) 
ftrikes the ear more than the reſt, ſo of the comple M 
vibrations which exiſt in the medullary - ſubſtance, 
ſome one part will prevail over the reſt, and preſen WM 
the correſponding idea to the mind. Some region i 
muſt be diſpoſed, at each inſtant, to vibrate ſtronger 
than the reſt ; and of the ſpecific vibrations which ar 
generally impreſſed upon this region, ſome one vi 
have a more favourable concurrence of circumſtances WM 
than the reſt. And thus it will follow, according to 
the terms of the propoſition, that ſenſory vibrations 
by being ſufficiently repeated, will beget a diſpoſition 
to miniature vibrations correſponding to them te. 
ſpectively; or, uſing the appellations above-aſſumeg Wl 
that A, B, C, &c. will beget a, 5, c, &c. | 

If we allow the proof of this propofition, thus de- 
duced from the nature of vibratory motions, and of 
an animal body, the foregoing propoſition will fol 
low from it, and hold equally, in reſpect of the ſenſes 
of feeling, taſte, and ſmell, as of fight and hear: 
ing. Or, in other words, if we allow, that origin 
impreſſed vibratory motions leave a , tendency to 
miniature ones of the ſame kind, place, and line of 

direction, it will follow, that ſenſations muſt beet] 
ideas, and that not only in the ſenſes of ſight and 
hearing, where the ideas are ſufficiently vivid and 
diſtinct, but in the three others, ſince their ſenſa- 
tions are alſo conveyed to the mind by means of vi 
bratory motions. We may alſo, perhaps, diſcore 
hereafter, from the nature of vibratory motions, and 
of the human brain, compared with the circumftancy 
of life, why the ideas of one ſenſe are more vivil 


and diſtinct than thoſe of another. Ve 
| PR OP. 
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Any Senſations A, B, C, Sc. by being aſſociated with 
one another a ſufficient Number of Times, get ſuch 


— a Power over the correſponding Ideas a, b, c, &c. 
that any one of the Senſations A, when impreſſed 
lex 1 . 
alone, ſhall be able to excite in the Mind b, c, &c, 
* the Ideas of the Reſt. | | 
* SENSATIONS may be ſaid to be aſſociated together, 


i 


= 
— 
- 
OUR TAN EE TR SIT IO NON , . 


when their impreſſions are either made preciſely at 
he ſame inſtant of time, or in the contiguous ſuc- 
ceſſive inſtants. We may therefore diſtinguiſh aſſo- 
jation into two forts, the ſynchronous, and the 
ſucceſſive. „% ny 


ons 3 . . 
15 The influence of aſſociation over our ideas, opi- 


nions and affections, is ſo great and obvious, as ſcarce 


— 
s 
* 


reated of theſe, though the word aſſociation, in the 


0. particular ſenſe here affixed to it, was firſt brought 
* nto uſe by Mr. Locke. But all that has been deli- 
fol ered by the ancients and moderns, concerning the 
ens power of habit, cuſtom, example, education, au- 
or. eb ority, party-prejudice, the manner of learning the 
"ind anual and liberal arts, &c. goes upon this doctrine 
y 4s its foundation, and may be conſidered as the detail 


of it, in various circumſtances. I here begin with the 
ſimpleſt caſe, and ſhall proceed to more and more 


* omplex ones continually, till I have exhauſted what 
and as occurred to me upon this ſubject. | 

enſa- This propoſition, or firſt and ſimpleſt caſe of aſſo- 
f vi. lation, is manifeſt from innumerable common ob- 
doe ſervations. Thus the names, ſmells, taſtes, and 


tangible qualities of natural bodies, ſuggeſt their vi- 


ſible ideas; and, vice verſd, their viſible appearances 
Impreſſed on the eye raiſe up thoſe powers of recon- 


o have eſcaped the notice of any writer who has 


lible appearances to the fancy, i. e. excite their vi- 


Vol. I. — noitering 


tis 
if 
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perior vividneſs of viſible and audible ideas before 


raiſe a, but c only. Agreeably to which, it is eaſy to- 


noitering their names, ſmells, taſtes, and tangible 
qualities, which may not improperly be called their 
ideas, as above noted; and in ſome caſes raiſe up 
ideas, which may be compared with viſible ones, in 
reſpe& of vividneſs. All which is plainly owing to 
the aſſociation of the ſeveral ſenſible qualities of 
bodies with their names, and with each other. It is 
remarkable, however, as being agreeable to lie ſu. Mi 


taken notice of, that the ſuggeſtion of the viſible ap. 
pearance from the name, is the moſt ready of any 
other; and, next to this, that of the name from the 
viſible appearance ; in which laſt caſe, the reality of 
the audible idea, when not evident to the fancy, may 
be inferred from the ready pronunciation of the name. 


For it will be ſhewn hereafter, that the audible ideas | 5 


moſt commonly a previous requiſite to pronuncia- 
tion. Other inſtances of the power of affociation 
may be taken from compound viſible and audible im. 
preſſions. Thus the ſight of part of a large building 
ſuggeſts the idea of the reſt inſtantaneouſly ; and the 
ſound of the words which begin a familiar ſentence, 
brings the remaining part to our memories in order, 
the aſſociation of the parts being ſynchronous in the 
firſt caſe, and ſucceſſive in the laſt. 5 

It is to be obſerved, that, in ſucceſſive aſſociations 
the power of raiſing the ideas is only exerted accord. 
ing to the order in which the affociation is made. 
Thus, if the impreſſions A, B, C, be always made in 
the order of the alphabet, B impreſſed alone will not 


repeat familiar ſentences in the order in which they 
always occur, but impoſſible to do it readily in an in- 
verted one. The reaſon of this is, that the compound 
idea, c, 5, a, correſponds to the compound ſenſation 
C, B, A; and therefore requires the impreſſion ol 
B, A, in the ſame manner as a, 5, c, does that of 
A, B, C. This will, however, be more evident, when 

_W | | We 
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ble we come to conſider the aſſociations of INE mo- 
ky tions, in the next propoſition. 

oP It is alſo to be obſerved, that the power of el 

un tion grows feebler, as the number either of ſynchronous 


or ſucceſſive impreſſions is increaſed, and does not 


| of extend, with due force, to more than a ſmall one, in 
t i the firſt and ſimpleſt caſes. But, in complex caſes, 
ty- or the aſſociations of aſſociations, of which the me- 
ore mory, in its full extent, conſiſts, the powers of the 
* mind, deducible from this ſouree, will be found much 
ay greater than any perſon, upon his firſt entrance on 
by theſe inquiries, could well | imagine. 

may 7 

me, P KQ; P. XI. 

ea ls 

Cia- Any Vibrations, A, B, C, Se. by being aſſociated 
tion together a ſufficient Number of Times, get ſuch a 
im- Power over a, b, c, Sc. the correſponding miniature 
ding Vibrations, that any of the Vibrations A, when 
| the impreſſed alone, ſhall be able to excite b, e, Se. 
-nce, the Miniatures of the Rep. 

rder, : 
1 the Tus propoſition may be deduced from the fore- 
. going, in the ſame manner as the ninth has been 
ions, from the eighth. 

ord-. But it ſeems alſo deducible from the nature of vi- 
nade. brations, and of an animal body. Let A and B be 
de n NO vibrations, aſſociated ſynchronically. Now; it 
11 not is evident, that the vibration 4 (for I will, in this 
ay to propoſition, ſpeak of A and B in the ſingular number, 
the tor the ſake of greater clearneſs) will, by endeavour- 
in in. ing to diffuſe itſelf into thoſe parts of the medullary 
ound Bl ſubſtance which are affected primarily by the vibra- 
ſation tion B, in ſome meaſure modify and change B, ſo as 
2n of to make B a little different from what it would be, if 
1at o impreſſed alone. For the ſame reaſons the vibration 


4 will be a little affected, even in its prim 
| F 2 
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68 Of the Dofrines of Vibrations 
by the endeavour of B to diffuſe itſelf all over the 


_ medullary ſubſtance. Suppoſe now the vibration | 
A and B to' be impreſſed at the ſame inſtant, for a | 


thouſand times; it follows, from the ninth pro 


ſition, that they will firſt over-come the diſpoſition to | 


the natural vibrations NN, and then leave a tendency 
to themſelves, which will now occupy the place df 
the original natural tendency to vibrations. When 
therefore the vibration A is impreſſed alone, it cannot 
be entirely ſuch as the object would excite of itſelf, but 


muſt lean, even in its primary ſeat, to the modifice | 
tions and changes induced by B, during their thou. | 


ſand joint impreſſions ; and therefore much more, in 
receding from this primary ſeat, will it lean that way; 
and when it comes to the ſeat of B, it will excite J. 
miniature a little modified and changed by itſelf. 
Or thus: when 4 is impreſſed alone, ſome vi- 
bration muſt take place in the primary ſeat of 3, 
both on account of the heat and pulſation of the ar- 
teries, and becauſe A will endeavour to diffuſe itſel 
over the whole medullary ſubſtance. This cannot 
be that part of the natural vibrations N, which be 
longs to this region, becauſe it is ſuppoled to be over- 
ruled already. . It cannot be that which 4 impreſſed 
alone would have propagated into this region, be- 
cauſe that has always hitherto been over-ruled, and 
converted into B; and therefore cannot have begotten 
a tendency to itſelf. It cannot be any full vivid 
vibration, ſuch as B, C, D, &c. belonging to thi 
region, becauſe all full vibrations require the actul 
im ae of an object upon the correſponding 
external organ. And of miniature vibrations be- 
longing to this region, ſuch as 5, c, d, &c. it i 
evident, that 5 has the preference, ſince A leans u 
it a little, even in its own primary ſeat, more and 
more, in receding from this, and almoſt entirely, when 
it comes to the primary ſeat of B. For the fant 
reaſons B impreſſed alone will excite a; and, in 5 
| N 2 | ner! 
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| eral, if 4, B, C, &e. be vibrations ſynchronically 
impreſſed on different regions of the medullary ſub- 
ſtance, A impreſſed alone will, at laſt, excite 5, c, 


&c. according to the propoſition. 


If 4 and B be vibrations impreſſed ſucceſſively, 


then will the latter part of A, vis. that part which, 
according to the third and fourth propoſitions, re- 
mains, after the impreſſion of the object ceaſes, be 
modified and altered by B, at the ſame time that it 
will a little modify and alter it, till at laſt it be quite 
over- powered by it, and end in it. It follows there- 
fore, by a like method of reaſoning, that the ſuc- 
ceſſive impreſſion of A and B, ſufficiently repeated, 
will ſo alter the medullary ſubſtance, as that when 
is impreſſed alone, its latter part ſhall not be 
ſuch as the ſole impreſſion of A requires, but lean 
towards B, and end in 5 at laſt, But B will not excite 
2 in a retrograde order, ſince, by ſuppoſition, the 
latter part of B was not modified and altered by 
A, but by ſome other vibration, ſuch as C or D. 
And as B, by being followed by C, may at laſt raiſe 
c, ſo b, when raiſed by A, in the method here pro- 
poſed, may be alſo fuffictent to raiſe c, inaſmuch as 


the miniature c being a feeble motion, not ſtronger, 


perhaps, than the natural vibrations N, requires 
only to have its kind, place, and line of direction, 
determined by affociation, the heat and arterial 
pulſation conveying to it the requiſite degree of 
ſtrength. And thus A impreſſed alone, will raiſe 
b, c, &c. in ſucceſſive aſſociations, as well as in 
ſynchronous ones, according to the propoſition. 

It feems alſo, that the influence of 4 may, in 
ſome degree, reach through B to C; ſo that A of 
itſelf may have ſome effect to raiſe c, as well as by 
means of 5, However, it is evident, that this chain 
muſt break off, at laſt, in long ſucceſſions, and that 
ſooner or later, according to the number and vigour 


of the repeated impreſſions. The power 2 miniaq- 
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' haps, be made clearer to mathematicians, by hint. 


but as ſome power thereof leſs than unity; for thus 
5 may raiſe c, a weaker vibration than #, c may 


conſequently, after a number of impreſſions ſuffici- 


a 
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ture vibrations to raiſe other miniatures may, per- 


ing, that the efficacy of any vibration to raiſe any Wl 
other, is not in the ſimple ratio of its vividneſs, Wi 


raiſe d, &c. with more facility than if the efficacy 
was in the ſimple ratio of the vividneſs, and yet ſo, 
that the ſeries ſhall break off at laſt. | a 

If the ninth propoſition be allowed, we may 
prove this in ſomewhat a ſhorter and eaſier manner, 
as follows. Since the vibrations A and B are impreſ- 
ſed together, they muſt, from the diffuſion neceſlary 
to vibratory motions, run into one vibration; and 


ently repeated, will leave a trace, or miniature, of 
themſelves, as one vibration, which will recur every 
now and then, from ſlight cauſes. Much rather, 
therefore, may the part 5 of the compound minia- 
ture 4+6 recur, when the part A of the compound 
original vibration AB is imprefled. | 
And as the ninth propoſition may be thus made to 
prove the preſent, ſo it ought to be acknowledged and 
remarked here, that, unleſs the ninth be allowed, the 
preſent cannot be proved, or that the power of aſſo- Wl 
ciation is founded upon, and neceſſarily requires, the 
previous power of forming ideas, and miniature vibra- 
tions. For ideas, and miniature vibrations, muſt firlt 
be generated, according to the eighth and ninth pro- 
poſitions, before they can be aſſociated, according to 
the tenth and this eleyenth. But then (which is very 
remarkable) this power of forming ideas, and their 
correſponding miniature vibrations, does equally pre- 
ſuppoſe the power of aſſociation. For ſince all ſen- 
ſations and vibrations are infinitely diviſible, in reſpe& 
of time and plage, they could nat leave any traces 
or images of themſelves, i. e. any ideas, or minia- 
ture vibrations, unleſs their infiniteſimal parts did 
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cohere together through joint impreſſion ; i. e. aſſo- 
ciation. Thus, to mention a groſs inſtance, we could 
have no proper idea of a horſe, unleſs the particular 
| ideas of the head, neck, body, legs, and tail, pecu- 
liar to this animal, ſtuck to each other in the fancy, 
from frequent joint impreſſion. . And, therefore, in 
dreams, where complex aſſociations are much 
weakened, and various parcels of viſible ideas, not 
joined in nature, ſtart up together in the fancy, con- 
tiguous to each other, we often ſee monſters, chi- 

meras, and combinations, which have. never been 
actually preſented. T | 8 
Aſſociation ſeems alſo neceſſary to diſpoſe the me- 
dullary ſubſtance to this or that miniature vibration, 
in ſucceſſion, after the miniatures of a large number 
of original vibrations have been generated. 
Nor does there ſeem to be any preciſe limit which 
can be ſet to this mutual dependence of the powers of 
generating miniatures, and of aſſociation upon each, 
other: however, they may both take place together, 

as the heart and brain are ſuppoſed to do, or both de- 
pend upon one ſimple principle; for it ſeems impoſ- 
ſible, that they ſhould imply one another, ad infinitum. 
There 1s no greater difficulty here than in many other 
caſes of mutual indefinite implication, known and 
allowed by all. Nay, one may almoſt deduce ſome 
preſumption in *favour of the hypotheſis here pro- 
duced, 'from this mutual indefinite implication of its 
parts, ſo agreeable to the tenor of nature in other 
things. And it is certainly a preſumption in its fa- 
vour, that a leſs power of generating miniatures. will 
be a foundation for a largem of a aſſociation, and vice 
verſa, till, at laſt, the whole ſuperſtructure of ideas 
and aſſociations obſervable in human life, may, by 
proceeding upwards according to analyſis, and down- 
wards according to ſyntheſis, be built upon as ſmall 
a foundation as we pleaſe. Thus we may obſerve, 
that neither does this eleventh propoſition neceſſarily 
ͤii„, ! 
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require the ninth, in its full extent, nor vice vehſa, 
for their demonſtration. The leaſt miniatures, with 
the feebleſt coheſions of their parts, will, by degrees, 


run into larger, with ſtronger coheſions, from the 


ſame principles; nor are there any viſible limits to 
the influence and extent of theſe powers, ſuppoſing 
the natural faculties of the being under conſideration 
ſufficiently extended. - IN ws 
Let me add, that the generation of ſenſible ideas 
from ſenſations, and the power of raiſing them from 
aſſociation, . when conſidered as faculties of the mind, 
are evident and unqueſtionable. Since therefore ſen- 
ſations are conveyed to the mind, by the efficiency of 
corporeal cauſes upon the medullary ſubſtance, as 
is acknowledged by all phyſiologiſts and phyſicians, it 
ſeems to me, that the powers of generating ideas, 
and raiſing them by affociation, muſt alſo ariſe from 
corporeal . cauſes, and conſequently admit of an ex- 
plication from the ſubtle influences of the ſmall parts 
of matter upon each other, as ſoon as theſe are ſuffi- 
ciently underſtood, which is farther evinced from the 
manifeſt influences of material cauſes upon our ideas 
and aſſociations, taken notice of under the fecond 
propoſition, And as a vibratory motion is more 
ſuitable to the nature of ſenſation than any other ſpe- 
cies of motion, ſo does it ſeem alſo more ſuitable to 


the powers of generating ideas, and raiſing them by 


aſſociation. However, theſe powers are evident in- 
dependently, as juſt now obſerved; ſo that the-doc- 


trine of aſſociation may be laid down as a certain 


foundation, and a clue to direct our future inquiries 
whatever becomes of that of vibrations. 


- and Aſſociation in general. 


Simple Ideas will run into compler ones, by Means of 


4 » 
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5 


Fan, _T* - | 


Is order to explain and prove this propoſition, it 
will be requifite to give ſome previous account of 
the manner in which ſimple ideas of ſenſation may 
be affociated together. „ 

Caſe 1. Let the ſenſation 4 be often aſſociated 
with each of the ſenſations B, C, D, &c. i. e. at cer- 
tain times with B, at certain other times with C, &c. 
it is evident, from the tenth propoſition, that A, im- 
preſſed alone, will, at laſt, raiſe J, c, d, &c. all to- 
gether i. e. aſſociate them with one another, provided 

they belong to different regions of the medullary 
ſubſtance; for if any two, or more, belong to the 
ſame region, ſince they cannot exiſt together in their 
diſtinct forms, A will raiſe ſomething intermediate 
between them. EM | wen 

Caſe 2. If the ſenſations 4, B, C, D, &c. be 
aſſociated together, according to various combina- 
tions of twos, or even threes, fours, &c. then will A 
raiſe , c, d, &c. alſo B raiſe a, c, d, &c. as in caſe 
. | 55 5 

It may happen, indeed, in both caſes, that A, may 
raiſe a particular miniature, as 2, preferably to any of 
the reſt, from its being more aſſociated with B, from 
the novelty of the impreſſion of B, from a tendency. ; 
in the medullary ſubſtance to favour 5, &c. and, in 
like manner, that 5 may raiſe c or d preferably to the 
reſt. However, all this will be over- ruled, at laſt, by 
the recurrency of the aſſociations; ſo that any one 
of the ſenſations will excite the ideas of the reſt, at 
the ſame inſtant, i. e. aſſociate them together. 
Caſe 3. Let A, B, C, D, &c. repreſent ſucceſſive 
impreſſions, it follows from the tenth and eleventh 

| | propoſitions, 


Wt 


+ gether ſtill farther, 


that the ſimple ideas of ſenſation muſt run into 
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their original "impreſſion ; ſo that theſe ideas are aſſo. 


from the firſt. The ideas come nearer to one another 


the parts are. farther aſſociated, and approach' per- 


juſt now obſerved, i. e. the aſſociation becomes per- 
petually more cloſe, and intimate. 


_ ſufficiently aſſociated in any one or more of the fore- 


8 * 


propoſitions, that 4 will raiſe 5, c, d, &c. B raiſe 
c, d, &c. And though the ideas do not, in this caſe, 
riſe preciſely at the ſame inſtant, yet they come 
nearer together than the ſenſations themſelves did in 


ciated almoſt ſynchronically at laſt, and ſucceſſively 


than the fenſations, on account of their diminutive 
nature, by which all that appertains to them is 
gontracted. And this ſeems to be as agreeable to 
obſervation as to theory. | | 

Caſe 4. All compound impreſſions A+ B+C+D, 
&c. after ſufficient repetition leave compound minia- 
tures a+b+c+4, &c. which recur every now and 
then from light cauſes, as well ſuch as depend on 
aſſociation, as ſome which are different from it. 
Now, in theſe recurrencies of compound miniatures, 


ally nearer to each other, agreeably to what was 


| Caſe 5. When the ideas a, b, c, d, &c. have been 


going ways, if we ſuppoſe any ſingle idea of theſe, 
a for inſtance, to be raiſed by the tendency of the 
medullary ſubſtance that way, by the aſſociation of 
A with a foreign ſenſation or idea & or x, &c. thi 
idea a, thus raifed, will frequently bring in all the 
reſt, þ, c, d, &c, and ſo aſſociate all of them to- 


And, upon the whole, it may appear to the reader, 


cluſters and combinations, by aſſociation; and that 

each of theſe will, at laſt, coaleſce into one complex 

idea, by the approach and commixture of the ſeve- 

ral compounding parts. N | 

It appears alſo from obſervation, that many of our 

intellectual ideas, ſuch as thoſe that belong to the 
8 | I # heads 


* 
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Uſe eads of beauty, honour, moral qualities, &c. are, 
ale, \ fact, thus compoſed of parts, which, by degrees, 
me paleſce into one complex idea. * 8 
in And as this coaleſcence of fimple ideas into com- 


ſſo- lex ones is thus evinced, both by the foregoing 


rely eory, and by obſervation, ſo it may be illuſtrated, 
ther d farther confirmed, by the ſimilar coaleſcence of 
tive tters into ſyllables and words, in which affociation 
1-1 likewiſe a chief inſtrument. I ſhall mention ſome 


the moſt remarkable particulars, relating to this 
daleſcence of ſimple ideas into complex ones, in the 
llowing corollaries. 5 1 . 
Cox. 1, If the number of ſimple ideas which 


and dmpoſe the complex one be very great, it may 
d'on ppen, that the complex idea ſhalÞ not appear to 
n it. ar any relation to theſe its compounding parts, nor 
ures, the external ſenſes upon which the original ſenſa- 
per- dns, which gave birth tothe compounding ideas, 
t was re impreſſed. The reaſon of this is, that each 


ale idea is over-powered by the ſum of all the 
Wit, as ſoon as they are all intimately united toge-, 
er. Thus, in very compound medicines, the ſeve- 


fore- taſtes and flavours of the ſeparate ingredients are 
theſe, ſt and over-powered by the complex one of the 
f the ole maſs: ſo that this has a taſte and. flavour of 
on of own, which appears to be ſimple and original, and 
. this e that of a natural body. Thus alſo, white is 
Ul the lgarly thought to be the ſimpleſt and moſt uncom- 


punded of all colours, while yet it really ariſes from a 


eader, Meir ſeveral ſhades, or degrees. And, to reſume 
into e illuſtration above-mentioned, taken from lan- 
1 that age, it does not at all appear to perſons ignorant 
mplex the arts of reading and writing, that the great 
ſeye· ¶riety of complex words of languages can be analy- 


1 up to a few ſimple ſounds. 
Cor. 2. One may hope, therefore, that, by pur- 


# \ 4 may 
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ing and perfecting the doctrine of affociation, we 
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may ſome time or other be enabled to analyſe y 

RY i that vaſt variety of complex ideas, which paſs undef 

RW the name of ideas of reflection, and intelleQuy 

| ideas, into their ſimple compounding parts, i. e. inn 

the ſimple ideas of ſenſation, of which they conſi 

This would be greatly analogous to the arts of vt. 

| ting, and reſolving the colours of the ſun's light, u 

Ei * natural bodies, into their primary conſtituent one 

= The complex ideas which I here ſpeak of, are gene 

5 0 rally excited by words, or viſible objects; but thy 

! - are alſo connected with other external impreſſion; 

„ and depend upon them, as upon ſymbols. In what. 

„ | ever way we conſider them, the trains of them whidf 

1 are preſented to the mind ſeem” to depend upn 

wi 14 the then preſent ſtate of the body, the external in. 

h 8 preſſions and the remaining influence of prior in- 
preſſions and aſſociations, taken together. 

9 165 Cox. 3. It would afford great light and clearnth 

. to the art of logic, thus to determine the preci 

WR | nature and compoſition of the ideas affixed to the 

i words which have complex ideas, in a proper fenk 

z. e. which excite any combinations of ſimple ides 

united intimately by aſſociation ; alſo to explan, 

| upon this foundation, the proper uſe of thoſe word 

Wye] * which have no ideas. For there are many word 

| which are mere ſubſtitutes for other words, at 

many which are only auxiliaries. Now it cant 

be ſaid, that either of theſe have ideas, properh) 

called. And though it may ſeem an infinite and in. 

- Poſſible taſk, thus to analyſe the ſignifications alf 

. uſes of words, yet, I ſuppoſe, this would not it 

more difficult, with the preſent philological and phil 

| ſophical helps to ſuch a work, than the firſt mak 

of dictionaries and grammars, in the infancy of pit 

lology. Perhaps it may not be amiſs juſt to hint, ! 

9 this place, that the four following claſſes compriſe i 

** the poſſible kinds into which words can be diſt 

& © guiſhed, agreeably to the plan here moron * 
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4. Words which have neither ideas nor defini- 


aiſe no ideas, in the mind, or vibrations in the brain, 


xcept as far as they get new powers from aſſocia- 
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1. Words which have ideas, but no definitions. 
2. Words which have. both ideas and definitions. 
3. Words which have definitions, but no ideas. 


ONS, 5 k | J N 0 6 
It is quite manifeſt, that words ſeen or heard, can 


ſtint from their viſible and audible impreſſions, 


ons, either incidental ones, or ariſing from expreſs 
ſign, as in definitions; and therefore, that all 
er ways of conſidering words, beſides what is 
ere ſuggeſted, are either falſe or imperfect. _ 

| Cox. 4. As ſimple ideas run into complex ones by 
ociation, ſo complex ideas run into decomplex 
nes by the ſame. But here the varieties of the 
ociations, which increaſe with the complexity, 


Inder particular ones from being ſo eloſe and per- 


anent, between the complex parts of decomplex 
leas, as between the ſimple parts of complex ones: 
which it is analogous, in languages, that the let- 
rs of words adhere cloſer together than the words 
f ſentences, both in writing and ſpeaking. 

Cor. 5. The ſimple ideas of ſenſation are not all 
qually and uniformly concerned in forming complex 
nd decomplex ideas, i. e. theſe do not reſult from 


I the poſſible combinations of twos, threes, fours, - 


c. of all the ſimple ideas; but, on the contrary, 
dme ſimple ideas occur in the complex and decom- 
lex ones much oftener than others: and the ſame 
olds of particular combinations by twos, threes, &c. 
d innumerable combinations neyer occur at all 
real life, and conſequently are never affociated 
to complex or decomplex ideas. All which cor- 


eſponds to what happens in real languages; ſome © 


ters, and combinations of letters, occur much more 


requently than others, and ſome combinations never 


ccur at all, | 
Cor. 


* 


4 


12 
4 
* 


78 of the Doctrines of Vibrations 


Cor. 6. As perſons who ſpeak the ſame languag 
have, however, a different uſe and extent of word, 
ſo, though mankind, in all ages and nations, agree, i 
general, in their complex and decomplex ideas, ye 
there are many particular differences in them; an 
theſe differences are greater or leſs, according to th 
difference, or reſemblance, in age, conſtitution, 
education, profeſſion, country, age of the world, 
&c. i. & in their impreſſions and aſſociations. 
| Cor. 7. When a variety of ideas are aſſociatel 


. together, the viſible idea, being more glaring and 


diſtinct than the reſt, performs the office of a ſymbdl 
to all the reſt, ſuggeſts them, and connects them 
together. In this it ſomewhat reſembles" the firſt let. 
ter of a word, or firſt word of a ſentence, which ar 
often made uſe of to bring all the reſt to mind. 
Cor. 8. When objects and ideas, with their moſt 


common combinations, have been often preſented v 


the mind, a train of them, of a conſiderable length 
may, by once occurring, leave ſuch a trace, as t 
recur in imagination, and in miniature, in nearly the 
ſame order and proportion as in this ſingle occur 


'rence. For ſince each of the particular impreſſios 


and ideas is familiar, there will want little more for 


their recurrency, than a few connecting links; an 
even theſe may be, in ſome meaſure, ſupplied by far 
mer ſimilar inſtances. Theſe conſiderations, when 


duly unfolded, ſeem to me ſufficient to explain tie 


chief phænomena of memory; and it will be cali 
ſeen from them, that the memory of adults, and 
maſters in any ſcience, ought to be much more read 


and certain than that of children and novices, as it i 


— 


found to be 15 fact. | e 
Cor. 9. When the pleaſure or pain attending an 


© ſenſations, and ideas, is great, all the affociation 


belonging to them are much accelerated and ſtrength- 


ened. For the violent vibrations excited in {uct 


Caſes, ſoon over-rule the natural vibrations, and 
| | leave 


+; 2 


: 


1 
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eave in the brain a ſtrong tendency to themſelves, 


al: 

__ rom a few impreſſions. The aſſociations will there- 

ee, i ore be cemented ſooner and ſtronger than in common 

„ je faſes; which is found agreeable to the fact. f 

- and Cox. 10. As many words have complex ideas an- 

o te exed to them, ſo ſentences, which are collections of 

ation, ords, have collections of complex ideas, 1. 6. haves _ 
vorld Wecomplex ideas. And it happens, in "moſt caſes, + 


hat the decomplex idea belonging to any ſentence, is 


-iated Not compounded merely of the complex ideas belong- 
> and g to the words of it ; but that there are alſo many 
rmbo] ariations, ſome oppoſitions, and numberleſs addi- 


them ons. Thus propoſitions, in particular, excite, as 
ſt let don as heard, aſſent or diſſent; which aſſent and 


cluded in the terms of the propoſition. And it 


mod 7ould be of the greateſt uſe, both in the ſciences 
red ud in common life, thoroughly to analyſe this 
-noth atter, to ſhew in what manner, and by what ſteps, 
45 th e. by what impreſſions and aſſociations, our aſſent 
ly ted diſſent, both in ſcientifical and moral ſubjects, 
\ccu formed. 5 

eln C 2 

re for | 


Vhen ſimple Ideas run into à complex one, accarding to 
the foregoing Propoſition, we are to ſuppoſe, that the 
fimple miniature Vibrations correſponding,to thoſe ſim- 
ple Ideas run, in like Manner, into a complex minia- 


j oy OD. 
: yo ture Vibration, correſponding to the reſulting complex 
rea 09 Idea. | . 
15 Tuls propoſition is analogous to the ninth and 
8 any eventh, and may be deduced from the laſt, as 
10s ey are from the eighth and tenth reſpectively. It 


alſo an evidence and illuſtration of the ſecond, 
ewing not only, that the ſtate of the medullary ſub- 


the 


2 
2 * 
* 


*. 


iſſent conſiſt chiefly of additional complex ideas, not 


ance is changed, according to the ſeveral natures of 


— 
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the ideas which are preſented to the mind; but al 
ſhewing, in general, of what kind this change is, and 
in what manner it is effected. e 


; I is reaſonable to think, that ſome of the comply 

, | Vibrations attending upon complex Ideas, accordiꝶ 
1 to the laſt Propoſition, may be as vivid, as any of th 
7 ſenſory Vibrations excited by the direct Action if 
| Objects. | REY 


*e 


Fox theſe complex vibrations may conſiſt of ſo 
many parts co-exiſtent and ſucceſſive, and theſe 
parts may ſo alter and exalt one another, as that 
the reſulting agitations in the medullary ſubſtance 
may no longer be miniature vibrations, but vivid 
ones, equal to thoſe excited hy objects impreſſed on 

4 the ſenſes. This proceſs may be farther favoured 
by a mixture of vivid real impreſſions among the 
ideas, by the irritability of the medullary ſubſtance, 

. by a previous diſpoſition to the vibrations to be 

j eine, bc. | ö 

; ; Cor. 1. When the complex miniature vibrations 

are thus exalted in degree, we are to conceive, that 
the correſponding complex ideas are proportional) 

LS - exalted, and ſo paſs into intellectual affections and 

0 | paſſions. We are therefore to deduce the origin d 

the intellectual pleaſures and pains, which are the 
objects of theſe affections and paſſions, from tie 
ſource here laid open. 

Cor. 2.. Since the preſent propoſition unfolds tie 
nature of the affections and will, in the ſame man- 
ner, and from the ſame principles, as the twelft 
does that of ideas, intelle&t, memory, and fancy, 
it follows, that all theſe are of the ſame original and 
conſideration, and differ only in degree, or ſome 

accidental circumſtances. They are all deducible 2 
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the external impreſſions made upon the ſenſes, the 
veſtiges or ideas of theſe, and their mutual con- 
nections by means of aſſociation, taken together, and 
operating on one another. : =p 
Cox. 3: It follows alſo from this propoſition, that 
the intellectual pleafures and pains may be greater; 
equal, or leſs, than the ſenſible ones, according as 
each perſon unites more or fewer, more vivid or more 
languid miniature vibragions, in the formation of his 
intellectual pleaſures and pains, &c. 
| Cox. 4. It is evident, that all the vibrations which 
belong to ideas, and intellectual affections, muſt re- 
fide in the brain, or even in the moſt internal parts 
of it, not in the ſpinal marrow, or nerves. The 
brain is therefore the ſeat of the rational ſoul, i. e. of 
the ſoul, as far as it is influenced by reaſons and mo- 
ral motives, even though we ſhould admit, that the 
ſpinal marrow and nerves are, in part, the ſenſoriuſn, 
or the ſeat of the ſenſitive ſoul; which is ſome argu- 
ment, that this ought not to be admitted, but that 
the ſenſorium, in men at leaſt, ought to be placed in 
the internal parts of the brain. ON 
Cor. 5. It is of the utmoſt conſequence to mo- 
| rality and religion, that the affections and paſſions 
ſhould be analyſed into their ſimple compounding 
parts, by reverſing the ſteps of the aſſociations which 
concur to form them. For thus we may learn how 
to cheriſh and improve good ones, check agd root out 
ſuch as are miſchievous and immoral, and how to fuit 
our manner of life, ig ſome tolerable meaſure, to our 
intellectual and religious wants. And as this holds, 
in reſpect ↄf perſons of all ages, fo it is particularly 
true, and worthy of conſideration, in reſpect of chil- 
dren and youth, The world is, indeed, ſufficiently 
ſtocked with general precepts for this purpoſe, 
2 | experience; and whoſoever w_ _ 
thele faithfully, may expect goc neral ſucceſs. 
However, the doctrine of — when traced 
You . = es up 


= 32 Of the Dofrines of Vibrations 


up to the firſt rudiments of underſtanding and af. 

fection, unfolds fuch a ſcene as cannot fail both to 

, "| inſtruct and alarm all ſuch as have any degree of 

. intereſted concern for themſelves, or of a benevolent 

one for others. It ought to be added here, that the 

doctrine of aſſociation explains alſo the riſe and pro- 

greſs of thoſe voluntary and ſemivoluntary powers, 

| which we exert over our ideas, affections, and bodily 

= - motions (as I ſhall ſhew heregfter, prop. 21.) ; and, 

F by doing this, teaches us how to regulate and im- 
prove theſe powers. „„ 

Co. 6. If beings of the ſame nature, but whoſe 

. affections and paſſions are, at preſent, in different 

1 proportions to each other, be expoſed for an indefinite 

. time to the ſame impreſſions and aſſociations, all 

4 their particular differences will, at laſt, be over- ruled, 

1 and they will become perfectly ſimilar, or even equal, 

They may alſo be made perfectly ſimilar, in a finite 

time, by a proper adjuſtment of the impreſſions and 

aſſociations. 

— Con. 7. Our e 


4 riginal bodily make, and the im- 
© preſſions and aſſociations which affect us in paſſing 
through life, are ſo much alike, and yet not the ſame, 
| that there muſt be both a great general reſemblance 
1 amongſt mankind, in reſpect of their intellectual 
= affections, and alſo many particular differences. 
5 — _ Cor. 8. Some degree of ſpirituality is the necel- 
„ ſary conſequence of paſſing through life. The ſen- 
3 ſible pleaſures and pains muſt be transferred by aſſo- 
5 ciation more and more every day, upon things that 
afford neither ſenſible pleaſurè nor ſenſible pain in 
themſelves, and ſo beget the intellectual pleaſures 
r | 
Cor. 9. Let the letters a, &, c, d, e, &c. repre- 
ſent the ſenſible pleaſures; x, y, and 2, the ſenſible 
4% Pains, ſuppoſed to be only three in number; and 
a let us ſuppoſe all theſe, both pleaſures and pains, to i 
be equal to one another: if now the ideas of he 73 
| ſenſible 


* 


and Aſſociation 7 general. 1 83 


ſenſible pleaſures and pains be aſſociated together, ac- 
cording to all the poſſible» varieties, in order to form 
intellectual pleaſures and pains, it is plain, that plea- 
ſure muſt prevail in all the combinations. of ſeven or 
more letters; and alſo, that when the ſeveral parts of 
theſe complex pleaſures are ſufficiently united by aſ- 
ſociation, the pains which enter their compoſition 
will no longer be diſtinguiſhed ſeparately, but the re- 
ſulting mixed and complex pleaſures appear to be pure 
and ſimple ones, equal in quantity to the exceſs of 
pleaſure above pain, in each combination. Thus 
aſſociation would convert a ſtate, in which pleaſure 
and pain were both perceived by turns, into one in 
which pure pleaſure alone would be perceived; at 
leaſt, would Cauſe the beings who were under its in- 
fluence to an indefinite degree, to approach to this 
laſt ſtate nearer than by any definite difference. Or, 
in other words, . aſſociation, under the ſuppoſition of 
this corollary, has a tendency to reduce the ſtate of 
thoſe who have eaten of the tree of the knowledge of 
good and evil, back again to a Paradiſiacal one. 
| Now, though the circumſtances of mankind are not 
the ſame with thoſe ſuppoſed in this corollary, yet they 
bear a remarkable refemblance thereto, during that 
part of our exiftence which is expoſed to our ob- 
ſervation. For our ſenſible pleaſures are far more 
numerous than our ſenſible, pains ; and though the 
pains be, in general, 2 than the pleaſures, yet 
the ſum total of theſe ſeems to be greater than that of 
thoſe; whence the remainder, after the deſtruction of 
the pains by the oppoſite and equal pleaſures, will be 
pure pleaſure. | | | * 
Cox. 10. The intellectual pleaſures and pains are 
as real as the ſenſible ones, being, as we have ſeen, 
nothing but the ſenſible ones variouſly mixed and 
compounded together. The intellectual pleaſures and 
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pains are alſo all equally of a factitious and acquired 9 f 
nature. We muſt therefore eſtimate all our plea- | x 
G2 M ſures 9 
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ſures equally, *by their magnitude, permanency, and 
tendency to, procure others; and our pains in like 
manner... * 3 

Cok. 1 1. The ſenſible pleaſures and pains have x 
greater tendency to deſtroy the body, than the inte]. 
lectual ones; for they are of a particular local nature, 
and fo bear hard upon the organs which convey them. 
But the deſtruction of any one conſiderable part of 
the body is the deſtruction of the whole, from the 
ſympathy of the parts; whereas the intellectual plex. 
fures and pains, being collected from all quarters, do 
not much injure any organ particularly, but rather 
bring on an equable gradual decay of the whole medul. 
lary ſubſtance, and all the parts thereon depending. 

Cor. 12. This propoſition, and ats corollaries, 
afford ſome pleaſing preſumptions; ſuch are, that 
we have a power of ſuiting our frame of mind 0 
our circumſtances, of correcting what is amiſs, and 
improving what is right: that our ultimate happi- 
neſs appears to be of a ſpiritual, not corporeal na- 
ture; and therefore that death, or the ſhaking off 
the groſs body, may not ſtop our progreſs, but ra. 
ther render us more expedite in the purſuit of our 
true end: that aſſociation tends to make us all ulti- 
mately ſimilar ; fo that if one be happy, all muſt: 
and laſtly, that the ſame aſſociation may alſo be 
ſhewn to contribute to introduce pure ultimate ſpi- 
ritual happineſs, in all, by a direct argument, as 
well as by the juſt mentioned indirect one, 


4x 


4 i. 


* 
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Ss . 8 


OP MUSCULAR MOTION, AND ITS TWO KINDS, 
| AUTQMATIC AND VOLUNTARY; AND OF THE 
USE OE THE DOCTRINES OF VIBRATIONS AND 
ASSOCIATION, FOR EXPLAINING THESE RE- 
SPECTIVELY. 


- 


F » 


It is probable, that muſcular Motion" is performed in 
the ſame general Manner as Senſation, and the 
Perception of Ideas. : 


For, firſt,” ſenſation, the perception of ideas, and 


a locomotive faculty, i. e. muſcular motion, are the 
three moſt eminent marks of diſtinction between 
the animal and vegetable world: therefore ſince it is 
already found, that the two firſt are performed by the 
ſame means, i. e. vibrations, there is ſome preſump- 
tion, that the laſt will not require a different one. 
Secondly, Of the two ſorts of motion, viz. auto- 
matic and voluntary, the firſt depends upon ſenſation, 
| the laſt upon ideas, as I ſhall ſhew particularly here- 
after, and may appear, in general, to any one, upon 
a ſlight attention ; whence it follows, that ſenſation, 
and automatic motion, muſt be performed in the ſame 
general manner, alſo the perception of ideas, and 


voluntary motion: and therefore, ſince ſenſation and 


perception, the two antecedents, agree in their cauſes, 
automatic and voluntary motion, the two conſequents, 
95 * Q . : 
| 7. e. all the four, muſt likewiſe. 


- 
* 


Thirdly, It appears from the firſt and ſecond pro- 


poſitions, that the white medullary ſubſtance is the 
& 3 8 common 
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lectual perception. ; 3 


ſervations which favour the ſuppoſition of the per- 


injection of a fluid, and punctures, it being eaſy to bes 


4% E 


common inſtrument of ſenſation, ideas, and motion; 
and by the fifth, that this ſubſtance is uniform and 
continuous every where. Hence it follows, that the 
ſubtle motions excited in the ſenſory nerves, and me- 
dullary ſubſtance of the brain, during ſenſation and 
intellectual perception, muſt, of whatever kind they 
be, paſs into the motory nerves; and when they are 
arrived there, it is probable, that they muſt cauſe the 
contraction of the muſcles, both becauſe otherwiſe 
their arrival at the motory nerves would be ſuper- 
flugus, and becauſe ſome ſuch ſubtle motions are 
required for this purpole. 

Cor. 1. All arguments therefore which prove the 
performance of ſenfation and intellectual perception, 
by means of vibrations of the ſmall medullary par- 
ticles, muſt infer, that muſcular motion is performed 
by vibrations alſo. And converſely, if vibrations 
can be ſhewn to take place in muſcular motion, 
they muſt alſo be inſtrumental in ſenſation and intel- 


Cor. 2. There are certain experiments and ob- 


formance of muſcular motion by ſubtle agitations in 
the ſmall particles of the muſcular fibres, i. e. by vi- 
bratory motions. It follows therefore, that theſe ex- 
periments and obſervations are ſome additional evi- 
dence for the exiſtence of ſenſory and ideal vibrations, 
as above explained. Such are, that the motion of the 
heart, and of other muſcles, may be renewed in dy- 
ing animals, and thoſe that are newly dead, by heat, 


conceived, that the two laſt cauſes ſhould put the ' 
particles of the fibres into agitations for a ſhort 
time, i. e. till they can recover their equilibrium, by 
altering their diſtances, and mutual actions: and the 
firſt cauſe, z. e. heat, is, by the common conſent / 
of all, judged to conſiſt in, and to cauſe, ſubtle vi- 


bratory motions, It is alſo difficult to afſign any other 
* action 
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action which theſe cauſes can have. In like man- 
ner the alternate contractions and relaxations of the 
hearts of frogs, vipers, and ſome other animals, 
which continue for long ſpaces of time after theſe 
have been entirely ſeparated from their bodies, ſeem 


ſitions, but follow eaſily from the doctrine of vibra- 
tions, as it is applied to muſcular motion, in the tw 
next propoſitions. _ TWIT”. 
Cor. 3. Since the ſame motion which occaſions 
ſenſation, and intellectual perception, paſtes through 
the ſeats of theſe into the motory nerves, in order to 
excite there the automatic and voluntary . motions, 
thus pervading the whole medullary ſubſtance, - in 
various ways, according to the variety of the cixcum- 
ſtances, but in all with the greateſt preciſion and ex- 
actneſs, it follows, that this muſt be a vibratery one, 
and that of the moſt ſubtle kind. For the ſame exceſs 
of ſoftneſs, - which renders the medullary ſubſtance 
totally inelaſtic as to ſenſe, and conſequently unfit for 


largeſt order (by the vibrations of which, in ſonorous 
bodies, it ſeems, that ſound is excited in the air), 
may render it more ſuſceptible of vibrations, in the 
particles of the ſecond, third; Sc. orders; and if 
we ſuppoſe a proper ultimate ſtructure in the ſeveral 
_=_ of the medullary ſubſtance, theſe vibrations may 

conveyed with all that preciſion and variety which 
the phænomena require. And, unleſs We do ſuppoſe 
ſome ſuch ſubtle vibrations as theſe, it will be ex- 
tremely difficult to conceive, how ſo ſoft a pulp as the 
medullary ſubſtance is, ſhould be the common inſtru- 
ment of ſenfation, thought, and motion ; which yet 
all phyſicians and philoſophers muſt allow, according 
to the firſt and ſecond propoſitions. If we ſet afide 


of ſenſe can communicate nothing, as it ſeems, to ſo 
oft a ſubſtance, but an uniform preſſure, ſuſceptible 
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utterly inexplicable upon any of the common ſuppo- 


ſubtle vibratory motions, the impulſe of the objects 


1 
% 


__ 


the groſſer vibrations of the particles of the firſt or '® 


| 1a, that the ſmall particles of theſe fibres ſhall be 


— 
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of few or no modifications, and conſequently highly 
unſuitable to the great variety of the phenomena 
that are to be ſolved by it. This argument there. 
fore tends to ſhew, that ſenſation, thought, and 

motion, mult all be performed by vibrations. | 


Fs or. met 


The Phenomena of muſcular Contration appear to bt 
ſufficiently agreeable to the Doctrine of Vibrations, 


In order to ſhew this, let us make the ee 
ſyppoſitions: © 

Firſt, That vibrations deſcend along the mom 
nerves, i. e. the nerves which go to the muſcles, in 
ſome ſuch manner as ſound runs along the ſurfaces of 
rivers, or an electrical virtue along hempen ftrings, 

Secondly, That theſe vibrations, when they arrive 
at the muſcular fibres, are communicated to them, 


agitated with like vibrations, 

Thirdly, That the vibrations thus excited in the 
fibres, put into action an attractive virtue, perhaps 
of the electrical Kind which hes concealed in the par- 
ticles of the fibres, or in the blood globules, or both. 
That the blood globules of animals are electrical, 
may be conjectured from the electricity of thoſe of 
the muſcle-ſhell fiſh, obſerved by Dr. Hales; and 
that the red blood has a principal ſhare in muſcular 
contraction, is highly probable, from the red colour 
of all the great muſcles of the body, and from the 
weakneſs of all young animals, and of ſuch as want 
a due ſhare of red blood. At the ſame time, it 
appears from exanguious and tranſparent animals, 
that pale fibres, and colourleſs fluids, have all the 


neceſſary xequiſites for muſcular contraction, in 
certain degrees. 
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/fexures be increaſed by the increaſe of the attraction 


| common cauſe of the c6heſion of the ſmall particles 
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Fourthly, We muſt now ſuppoſe, in conſequence 
of the three foregoing ſuppoſitions, that each muſ- 
cular fibre, and conſequently the whole muſcle, is 
made ſhorter by this increaſe of attraction in its par- 
ticles ; whilſt yet their approach to each other is ſo: . 
ſmall, as that the whole bulk of the muſcle is but 
little diminiſhed ; for though the length of the muſcle» 
is leſſened, its other dimenſions are increaſed. 

Fifthly, If we ſuppoſe the ſmall ultimate fibres of 
the muſcles to bend alternately to the right and left, 
as an eel does, at exceedingly ſhort intervals, agree- 
ably to Dr. Lower, this may ſomewhat aſſiſt us to 


conceive in what manner a muſcle may be ſhortened, 


and yet fo increaſed in breadth and thickneſs, as to 
remain of nearly the ſame dimenſions, For if theſe 


of the parts, the whole muſcle will become, ſhorter 
and thicker, as it is found to be in contraction; and 
converſely when the flexures are drawn out, the 
muſcle will be longer and thinner, i. e. in a ſtate of ., 
relaxation. The ſmall wrinkles which have beer 
obſerved in the muſcular fibres, by Leeuwenhoek, ar 
others, the wavings and curls which frequently ap- 
pear to the eye in muſcles, after boiling or roaſting, 
and the rhomboidal pinnulæ taten notice of by Dr. 
Hales in the abdominal muſcles of a living frog, 
when under contraction, all ſeem to favour this fiſt 
ſuppoſition. 1 85 | „ 
Dr. Pemberton conjectures, that the" cauſe of the 
contraction of muſcular fibres: is no other than: the 


0 
. * 


of the muſcular fibres increaſed. And this ſeems 
very probable ;' for the muſcles are hard during con- 
traction, ſoft during relaxation; and hardneſs: and 
ſoftneſs are evidently nothing but variations in the 
coheſion of the ſmall particles of bodies. Neither is 
this conjecture at all repugnant to the ſyppofition of 
an electrical attraction above made, or to the doc- 


| trine 
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4 trine of vibrations; for electricity may reach to ſmal] 
diſtances, without being excited by friction, and floy 
from the ſame principle as the coheſion of bodies, as 
Sir [aac Newton has obſerved. It may therefore be 
the general cauſe of coheſion, and may be excited in 
the muſcular fibres in an extraordinary degree, when- 
ever extraordinary vibrations are communicated to 
them. Or, if we ſuppoſe the cauſe of coheſion to be 


5 * ſomething diſtinct from electricity, it may, however, 
= *+ be increaſed by vibrations of the ſmall cohering par- 
| RX © P., XVII. 

EY That Propenſity to alternate Contraction and Relaxa- 


bY tion, which is obſerved in almoſt all the Muſcles if 
44 | . the Body, admits of a Solution from the Doctrine of 
Vibrations. 9 5 


For, when the fibres are in a ſtate of contraction, 
' "4 gy are hard ; and this hardneſs, if it be ſuppoſed to 
Th extend to the ſmall particles (which is no unreaſon- 
1 able ſuppoſition), muſt render the particles of theſe 
(hi particles, z. e. the particles ſuppdſed in theſe pro- 
poſitions to be agitated with vibrations, indiſpoſed to 
receive theſę vibrations; but the free admiſſion of 
theſe vibrations is by ſuppoſition the cauſe which ex- 
cites the attractions of the particles, and the conſe- 
2 contraction of the muſcle. It follows there- 
fore, that the hardneſs which impedes theſe vibra- 
tions, muſt alſo leſſen the attraction and — 
or, in other words, that the contraction of a muſcle, 
when carried to a certain degree, muſt. check itſelf, 
and bring on a relaxation, after a time ſufficient for 
the proper cauſes to take effect. 5 

In like manner, when a muſcle is relaxed, the vi- 
brations which deſcend along the motory nerves, paſs 


freely intq he muſcular fibres, increaſe the attractions 
| | of 


4 


F a 9 — 


and Aſſociation in 8 91 * 


nall of the particles, and bring on the oppoſite Rate, 

low that of contraction; and ſo on alternately. | 

aß The fibres of the relaxed muſcle may alſo be con- 

be ſidered as under a ſtate of diſtention to a certain de- 

1 in gree, and conſequently as liable to an increaſe of vi- 

en- brations upon this account. To which we may far⸗ 

to ther add, that ſince vibrations are hindered from paſs- 

be ing into the contracted muſcle, in the manner „ 4 

ver, now explained, they will paſs with greater force inte 

ar- he relaxed one, from the place of the common deri. IJ A 
vation of their nerves, wherever there are antagoniſt 3 
muſcles. that derive nerves from the ſame trunk, a F 

| in the limbs, and muſcles of reſpiration. a? 4 

os Cox. It appears from this method of conſidering „„ 

5 the contractions and relaxations of muſcles, that there 4 

5 of is a certain degree of hardneſs or contraction in | 

? of uſcular fibres, which may be ſuppoſed juſt to TY 


balance each degree of force with which vibrations 
deſcend into the muſcular fibres; and that, while | 
this equilibrium ſubſiſts, the contraction can neither * 
be increaſed nor abated. ye # 


Pp R O P. XVIII. 4 : ; 


The Vibrations, of which an Account has . Seen given 
in this Chapter, may be ſuppoſed to afford a ſufficient 
Supply of motory Vibrations, for the Purpoſe 7 con- 
ſradling the * 


In order to make this appear, it will be proper to , 
diſtinguiſh the motory vibrations, or thoſe which 
delcend along the nerves of the muſcles into their 
fibres, into the five following claſſes : | 

Firſt then, we are to conceive, that thoſe FS | 
vibrations which are excited in the external Organs, 


vi- and aſcend towards the brain, when they arrive, in 

als their aſcent, at the origins of motory nerves, as they . 
ons ariſe from the fame common n trunk, plex gan- f 
of glion, xi 


* | | 
Ly : 4 
* 


2 
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glion, with the ſenſory ones affected, detach a part of 
themſelves at each of theſe origins down the motor 
nerves; which part, by agitating the ſmall particle 
of the muſcular fibres, in the manner explained in 


4*the ſixteenth propoficion, , excites them to contrac. 


tion. 


* 


Se gondly, T he remainder of the ſenſory vibra. 
tions; which arrives at the brain, not being detached 


4 * down the motory nerves in its aſcent thither, miſt 


* 


be diffuſed over the whole medullary ſubſtance. It 
will therefore deſcend from the brain into the whole 
ſyſtem of motory nerves, and exeite ſome feeble 
vibrations, at leaſt, in them. The ſame may be 


_ obſerved of ideal vibrations generated in the brain 


by aſſociation; theſe muſt pervade the whole me- 


dullary ſubſtance, and conſequently affect all the 


motory nerves in ſome, degree. +» 

Thirdly, The et of the blood, and pulſation of 
the arteries, which paſs through the medullary ſub- 
tance, muſt always excite, or keep up, ſome vibna- 
tions in it; and theſe muſt always deſcend into the 
whole ſyſtem of muſcles. And I apprehend, that 
from theſe two laſt ſources, taken together, we may 
account fax, that moderate degree of contraction, or 
tendency thereto, which is obſervable in all the) 
muſcles, at leaſt in all thoſe of healthy adults, du- 

ring vigilance. 

Fourthly, When vivid vibrations are excited in 
. membranes of an uniform texture, by a ſtimulus df 
any kind, they ſeem to run over he whole extent of 

ſuch membranes, and by this means to have a great 
een in contracting all the muſcles that lie neat 

any part of this membrane, though they be remote from, 
the place of the ſtimulus. The manner in which this 
is effected, I conceive to be as follows: the repeated 


1 4 


Per 


,or continued action of the ſtimulus diffuſes vibra- | . 


tions from the place of its action over the whole 
mermbratie,” which, by their reciprocal influences, be- 


| 4 come 


< 


* * 
2 
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tar come © ual, or nearly fo, in 7 part of it, and are, - | 
at laſt, ſo exalted, as to contract every part. As ſoon j 

* as this contraction takes place, the vibrations in its ö 
8 7 ſmall particles muſt ceaſe for reaſons given aboye. F 
1 HR They will therefore be propagated almoſt inltanta- 1 
855 neouſly over the neighbouring muſcles, from the nerv- ; 
L ous communications between the ngembrahe and the ö 
3 neighbouring muſcles ; by which all changes mage in _ 
hed | : HF * 0 
bl the nerves of the membrane muſt affect thoſe of the 3 
2 neighbouring muſcles. As therefore during the vin ; 
h R vid vibrations of the particles of the membrane, we x j 
A muſt ſuppoſe ſome to be propagatert hg the neigh- % 
* bouring muſcles, agreeably to the firſt article of this * 4 
be Nu Nhe: g ; 6 
- propoſition, ſo, upon their ſudden ceſſation, ſuch. a | f 
1 change may reaſonably be ſuppoſed, in the communi- | 
* cating nervous fibrils, as ſhall agitate the æther con- YN y 


tained in them with muck more vivid vibrations than 


before; and theſe vibrations muſt now paſs into the @, 
n of {cles al fi th traction of th 1 2 i 
db. muſcles alone, ſince the contraction of the membrane | 
ll hinders them from returning into it. I ſhall here- : 
* aſter produce ſeveral examples of this progeſs, in de- j 


tail. It may ſuffice, at preſent, juſt to. mention the 


that action of ſneezing, and to defire the reader to com- 4 
ma pare this action, in a curſary way, with the fore- 
5 ba going account. | n | 
1 2 Fifchly, I have, in the laſt article, ſhewn how a 
F ceſſation of vibrations in the particles of a membrane, 
an Day increaſe thoſe in the neighbouring muſcles. | 
13 But it ſeems alſo, that a ceſſatton of vibrations in 
woke any other conſiderable part of the body, from what- 
nt Fr ever Cauſe it proceeds, has a like tendency; and * A * 
oo that this tendency is deducible from the change made * 
755 in the nerves of the part affected, and thence propa- | 
chs ll gated into the communicating branches, or even into þ | 
- 00 the whole medullary ſubſtance. The yawnings and 
2 HT fretchings of perſogs diſpoſed to ſieep, the, onvul- | 
Fol“ ive reſpiration of thoſe that are juſt fallen aſleep, | 
, be and the convulſive motions which attend the, extinc- 9 
3 0 „ 
come 1 6 «| 
* + © ö 


3 2 x 
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; | tion of the ſenſes in epileptic fits, and the near ap. P. 
F | proaches of death, may be derived, perhaps, in part, Wl " 
U from this ſource, in part from ſome of che for- th 
| * * | | {i 
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* We automatic Motion ſeem to admit of a commodins lac 


— Explanation, from the three laſt Propoſitions takn 
a * together. - 8 


Ius particular detail of this obſcure and inti 
>, cate matter will be attempted in the proper places 
of the next chapter, which will contain the appl. 
cation of the general poſitions concerning ſenfation 
and motion, in this, to each of the moſt remark. | 
able phznomena conſidered ſeparately. I will, hoy- 
ever, preſent the reader here with a ſhort ſketch, to 
E enable him to form ſome notion of the manner and WP 
plauſibility of the attempt. | „„ 
The ordinary motions of the heart appear to ariſe 
from the ſecond and third claſſes of motory vibra- 
tions, mentioned in the laſt propoſition; and it is re- 
markable, that its motions are found to be, in gene- 
ral, and cœteris paribus, ſtronger or weaker, as the, 
ſym total of theſe two claſſes is greater or leß. 
The ſyſtole and diaſtole ſucceed each other, from 
the cauſes aſſigned in the ſeventeenth propoſition. 
We are to conceive, however, that both the influx of 
the venal blood into the ventricles, and of the arte- 
rial into the coronary veſſels, have a conſiderable 
| ſhare in bringing on the ſyſtole, in the way of dil- 
tention and irritation. © + IM 
May we not conjecture, from that experiment d 
Dr. Hook's, in which he kept a dog alive, by a mere 
- continued ſtream of freſh air paſſing through the} 
lungs, without any ſuch alternate motion of the" 
cheſt as takes place in common reſpiration, that one 
* principal 


or 

+4 55 
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* 


principal uſe of the air, which is au electric per ſe, 


E in reſpiration, is to reſtore to the blood, as it paſſes | bf 
t, „ 25 + | 
a through the lungs, that electricity which it has loſt in * 


circulating through the body? For, upon this ſuppo- 

ſition, the blood which arrives at the left ventricle, 1 

will, in ceſſations of reſpiration, and alſo where foul 

air is reſpired, want its due electricity; whence, 
T 


u according to prop. 16. the muſcles, and eſpecially 
the heart, will want one of the principal requiſites 
for contraction. However, convulſive motions- may 
enſue after a ſyncope, from the fifth claſs, of motory 
vibrations. | "OM 


1 It is remarkable here, that the hearts of frogs, vi- 

jj. ers, and ſeveral other ſuch animals, as can live in 1 
on ereat degrees of cold, and without reſpiration, con- | 
ck. inue to beat, as has been taken notice of above, for ®*. 6 
V. long time after they are taken out of their bodies. | 


e muſt therefore ſuppoſe, that the fibres of their 8 
hearts, and the blood globules which remain in them, 
re endued with an electric, or other attractive virtue, 5 
pf a more durable kind than the fibres and blood V 
obules of the more perfect animals; alſo, that this 
irtue may be put into action by a leſs degree of ® 
eat. All which is very agreeable to the other cir- 
umſtances of their economy. © © 

Reſpiration and crying are excited in the new- born 
hid from the cold, handling of the midwife, and ö 
ther vivid ſenſations impreſſed immediately upon its n 


10M, 
x of ming into the world. Theſe vivid ſenſations put 
arte- ie whole ſyſtem of muſcles, or at leaſt thoſe of the = 
able unk and larynx, into action at once, as far as 5 
dil. Meir mutual antagoniſm will permit, the ſtronger ſet „ 7 
| | f conſpiring muſcles over-powering the weaker for a ; 
at & ertain ſhort time, and then after their force ies | 
mere hauſted, according to prop. 17. giving way for 
the WI ſhorter time to the weaker. But this alternate i 
theton of the muſcles of the trunk and larynx wil! = 
t one n imperfect kind of reſpiration, with crying, as 0 
cipal may i 


* 


* 


* 


impreſſions; and partly, as it ſeems, by vibrations 
«+ excited in the pleura and peritonæum, and thence 


of the breaſt and belly. 


* 


6 m ay be eaſily op from the diſpoſition of the muſcle, 


penſity of the muſcles to alternate action, explained 


indeed, is the ſame membrane with it. An increak 


tion of the heart, ſince that motion, like this, n. 


activity to the ſtomach and bowels. However 


3 We, 


956 Of the Doctrines of Vibrations 


Reſpiration is afterwards kept up, partly by the pro- 


xr © tut. kno 


prop. 17. partly, perhaps, by the power of habit, | 
1. e. aſſociation; partly by the renewal of vivid 


hon — © 


communicated to the diaphragm, and to the muſcle 


That the laſt cauſe has a real efficacy, may appear 
from the following inſtance. Let reſpiration be ſup. 
poſed to be at a ſtand for a ſmall time, on account 
of the perſon's running, or exerting an act of great 
ſtrength. It is evident, that the blood will both be 
accumulated in the lungs, and heated there, during 
this interruption of reſpiration, ſince reſpiration both 
ventilates the blood, and promotes its motion through 
the lungs. The external membrane of the lung 
will therefore be both diſtended and heated, 7. e. wil 
have an increaſe of vibrations communicated to it 
But this membrane is continuous to the pleura, and 


1 my 22 may — — AY — 2 


— 
 —- 


of vibrations will therefore be communicated to tht 
pleura, and conſequently to the diaphragm, and! 
muſcles of the breaſt, which it inveſts 
The periſtaltic motion of the inteſtines is, in pat 
to be deduced from the ſecond and third claſſes d 
motory vibrations, in the ſame manner as the mo- 


turns at intervals inceſſantly. And there is reaſon u 
believe, that vigorous vibrations, either of the {n- 
ſory or ideal kind, impart an extraordinary degree d 


they derive alfo a great part of their motions, pro 
bably the major-part, from the impreſſions which ti 
aliment, bile, and feces, make upon the villow 
coat, the vibrations excited by theſe impreſſions bol 
running directly into the muſcular coat; for the pr 
| po 
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poſe of contracting that part uni adjoins to the 
ſeat of impreſſion, and alſo runnifig upwards and 
downwards _ the villous coat, ſq as to exert ſome 
efficacy at a diſtance from this ſeat. © | 

It is very remarkable that the pale fibres of the 
inteſtines, in men, and many other animals, pre- 
ſerve their power of alternate contraction and rela- 
tion for a conſiderable time after death, whereas the 
red fleſhy muſcles of the ſame animals loſe theirs ſoon 
after the effuſion of their blood. It is a phænomenon 
of a like kind with this, that the whole muſcular =«& 
ſyſtem of ſome animals, that are exanguious, or 


nearly ſo, retain their activity for a conſiderable time 4 


after theſe animals are cut into pieces. And, both 
may ſerve to intimate, that the electricity, or other 
attractive virtue, of pale fibres and fluids, at the * 
ſame time that it is feebler than that of red ons, is, 
however, of a more durable kind, and, as was ob- 
erved above of the hearts of frogs and vipers, ca- 
pable of being put into action by a leſs degree of 
BE. - { | | E 
The actions of ſneezing, ſwallowing, coughing, ® 
coughing, vomiting, and expelling the fates and 
rine, with others of a like nature, are to be de- 
juced from the firſt and fourth claſſes of moto 
ibrations, i. e. either from thoſe vibrations whic 

it aſcend up the ſenſory nerves, and then are de- 
ached down the motory nerves, which communicate 

th theſe by ſome common trunk, plexus, or 
anglion, or elſe from thoſe vibrations that run alon 

e ſurfaces of uniform membranes, and ſo affect al 

ne muſcles which lie contiguous to any part of theſe 
nembranes. It is a ſtrong argument in favour of 

he hypotheſis here delivered, that all the above- men- 
oned motions ariſe in the neighbourhood of vivid 
nations, increaſe when they increaſe, and languiſn 
hen they languiſh, | ag 
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CL In examining this hypotheſis by the actions of 
* ſneezing, ſwallowing, and coughing, regard muf 
; be had to the noſe, uvula, and epiglottis, reſpec. 
tively, as being extreme and pointed parts, and con- 
ſequently liable to be affected with extraordinary vi. 
brations, agreeably to the ninth phænomenon of the 
| ſixth propoſition. 5 
F* In like manner, the numerous plexuſes and gan- 
glions of the eighth pair of nerves and intercoſtal 
nerve muſt have great influence in the motions 
and functions of the parts contained in the thorax 
and belly. | | | 
As the motory vibrations of the ſecond and third 
claſſes are of a gentle kind, for the moſt part, and de. 
ſcend conſtantly into the whole ſyſtem of the muſcles, 
N | it may be expected, that young children ſhould more 
1 all their limbs at times, with ſome irregular kind df 
ſucceſſion, from this cauſe. And this ſeems to be 
the fact. Strong contractions of the limbs are often 
excited by frictions, gripes, and other vivid ſenſi- 
tions ; but then the motory vibrations here are thok 
Hof the firſt and fourth claſſes. General convulſions, 
from acidities, and other irritations in the bowel, 
ſeem to be excited in the ſame way, the intercoſtal 
nerve ſerving to communicate the vibrations ith 
more readineſs to the muſcles of the trunk ail 
limbs. ; 5 
It appears to me alſo, that the intercoſtal nerv, 
which makes thoſe of each ſide a ſeparate ſyſtem, « 
it were, has ſome ſhare in determining hemiplegis 
to one ſide. In like manner, the great brachial a 
crural ganglions make all the nerves of the fant 
limb ſympathize with one another. , 
Whether the nerves of the ſame names through 
out the body have not ſome ſympathetic influenct 
over each other, may be doubted. If thoſe of tit 
right ſide ariſe from the left part of the brain, and 
vice verſa, which ſeems to be the opinion of the bl 
| - anatomill 
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anatomiſts, then one would imagine, that the homo- 
nymous nerves of the right and left ſides muſt, in 
croſſing over, lie ſomewhere contiguous to each other, 
and fo impart vibrations to each other. And there 
ſeem to be ſome facts from whence this may be in- 
ferred ; but we cannot expect to be able to diſtinguiſh, 
with certainty, ſo feeble an influence, amidſt ſo many 
others that are far ſtronger. | ne” 

Yawning and ſtretching may, perhaps, when con- 
ſidered in all their circumſtances, take in all the five 
claſſes of motory vibrations. When they happen in 
the attacks of fever-fits, and other morbid caſes, the 
firſt ſeems to be owing to pretty ſudden and ſtrong 
contractions in the membrane of the mouth, fauces, 
aſpera arteria, and oeſophagus ; the laſt to contrac- 
tions in the whole ſkin, | 1 

As the bowels derive their periſtaltic motion, in 
part, from the ſecond and third claſſes, ſo it ſeems, 
that the ſecretory and excretory veſſels of the glands 
muſt be conſtantly agitated with a like motion, from 
the ſame cauſes, performing their ordinary ſecretions ® 
and excretions thereby. Their extraordinary ones 
are generally owing to irritations in the membranes, 
in which the mouths of their excretory veſſels lie. 
\nd this agrees remarkably with the doctrine of vibra- 
tions. For the vivid vibrations excited in the mem- 
branes by the irritating cauſe muſt diffuſe themſelyes 
very way; and when they come to the mouths of 
he excretory veſſels, penetrate them, and, by paſſing 
p into the veſſels, both excretory and ſecretory, 
greatly increaſe their periſtaltic motion, and, by con- 
quence, their ſecretions and excretions. All this 
eems equally to hold, in reſpect of the exhaling and 
abſorbing veſſels diſperſed throughout the body. 

The external motions of the eyes in young chil- 
ren are probably owing, in part at leaſt, to the im- 
ediate action of light upon the tendinous expanſions 
df the four ſtrait muſcles, and particularly upon 

H 2 thoſe 
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thoſe of the adducens and abllucens But the light 
which paſſes through the pupil ſeems alſo to haye 


- ſome ſhare, as will be ſhewn hereafter. As to the in- 


ternal motions, it appears, that the light which fall | 


upon the cornea and uvea muſt excite the greater and 
leſſer rings to contraction, in proportion to its ſtrength, 
and — prepare the eye to ſee diſtincth, 
at different diſtances, in the manner explained by 
Dr. Jurin. The hypotheſis of this propoſition does 


therefore give and receive light from his ingeniow 


theory of this matter. 1 1 

The two muſcles which relax the membrana hyn. 
pani, are much more expoſed to the air than the my 
culus internus, or the muſculus ſtapedis. When there 
fore the air is agitated with ſtrong vibrations, as in 
loud ſounds, it will excite the firſt named muſcles to 
action, and conſequently relax the membrana hn: 
pani, as it ought to do. For what reaſons the lat. 
named muſcles are contracted in feeble ſounds, is: 
queſtion of a more difficult nature, as is the paralle 
one in the eye, viz. why the radiated fibres of the 
uvea are contracted in ſmall degrees of light, ſo a 


then to dilate the pupil. | 


* 


The reader is deſired to take notice, that, in all the 
inſtances of this propoſition, I conſider the motion 
as merely automatic. Their voluntary and ſemiv6 
luntary ſtate will be accounted for in the two net 


propoſitions, 


PRO. 
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All that has been delivered above, concernin 8 | 1. 
Derivation ideal Vibratiuncles from ſenſory Vibra- 
tions and concerning their Aſſociations, may be fitly 


applied to motory Vibrations and Vibratiuncles. 4 


Tais propoſition is the immediate conſeqtience 
of admitting the doctrines of vibrations and aſ- 
ſociation, in the manner in which they have been 
aſſerted in the foregoing propoſitions. It contains the 
theory of the voluntary and ſemi voluntary motions ; 
to facilitate the application of which theory in the 
next propoſition, I ſhall deliver the principal caſes of 
this, in the following corollaries. | 

Cox. 1, The motory vibrations of the five claſſes 
mentioned prop. 18. will generate a propenſity to 
correſponding motory vibratiuncles. 

Cox. 2. Theſe motory vibratiuncles will affect the 
brain, as well as the motory nerves along which they 
deſcend; and, indeed, their deſcent along the mo- 
tory nerves will be principally owing to their being 
frlt excited in the brain. This is ſufficiently evident 


n the motory vibratiuncles which are derived from 


the motory vibrations of the ſecond and third claſſes. 
As to the motory vibrations of the other. claſſes, it 
is evident, that the brain is ſtrongly affected by the 
ſenſory vibrations which give birth ro them, and con- 
ſequently, that a proportional affection of the brain 
muſt take place in the motory vibratiuncles derived 
from them, l ä | 
Cor. 3. The motory vibratiuncles will cohere to 
one another, by aſſociations both ſynchronous and 
lucceſſive. Hence the ſimple parts, of which com- 
plex and decomplex motions are compounded, may 
cohere cloſely, and ſucceed readily to each other. 
to: 7" -3 # Con. 
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Cor. 4. The motory vibratiuncles will alſo cohere 
to ideal ones by aſſociation. Common ideas may 
therefore excite motory vibratiuncles, and conſe. 


quently be able to contract the muſcles, provided the 
active powers lodged in their fibres and blood glo- 


bules be ſufficiently exalted for this purpoſe. 
Cor. 5. If we ſuppoſe the ideal vibratiuncles to be 
ſo much increaſed, from the cauſes mentioned pro, 


14. as to be equal in ſtrength to the uſual ſenſory vi- 


brations, the motory vibratiuncles connected with 
them by aſſociation muſt be ſuppoſed to 2 
proportionably. Hence ideas may occaſion muſcular 
motions of the ſame ſtrength with the automatic mo. 
tions. 18 | . | 
Cor. 6. The third and laſt connection of the mo- 


tory vibratiuncles is that with ſenſory vibrations, 


foreign to them, i. e. ſuch as had no ſhare in gene- 
rating the motory vibratiuncles under conſideration, 
Particular motions of the body may therefore by 
aſſociation be made to depend upon ſenſations, with 
which they have no natural and original connection. 
Cor. 7. As muſcular, motion has three con- 
nections deducible from affociation, viz. thoſe men- 
tioned in the third, fourth, and ſixth corollaries, 6 
the ſenſations and ideas have the ſame three con- 
nections. Hence the whole doctrine of aſſociation 
may be compriſed in the following theorem, viz. 
If any ſenſation A, idea B, or muſcular motion C, 


| be aſſociated for a ſufficient number of times with ay 


other ſenſation D, idea E, or muſcular motion F, i 
will, at loft, excite d, the ſimple idea belonging to tht 


ſenſation D, the very ides E, or the very muſculat 


motion F. | TY 

The reader will obſerve, that affociation cannot 
excite the real ſenſation D, becauſe the impreſſion of 
the ſenſible object is neceſſary for this purpoſe. How- 


ever, in certain morbid caſes, the idea is magnified { 


as to equal, or even over-power, ſenſible impreſſions. 
7 4; 8 1 : | | P R O p. 
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The voluntary and ſæmi voluntary Motions are deducible 


from Aſſociation, in the Manner laid down in the laſt” 

Propoſition. | 

In order to verify this propoſition, it is neceſſary 
to inquire, what connections each automatic motion 
has gained by aſſociation with other motions, wit! 
ideas, or with foreign ſenſations, according to the 
third, fourth, and ſixth corollaries of the laſt pro- 
poſition, ſo as to depend upon them, i. e. ſo as to be 
excited no longer, in the automatic manner deſcribed 
in the nineteenth propoſition, but merely by the 
previous introduction of the aſſociated motion, idea, 
or ſenſation. If it follows that idea, or ſtate of mind 
(i. e. ſet of compound vibratiuncles), which we term 
the will, directly, and without our perceiving the 
intervention of any other idea, or of any ſenſation or 


motion, it may be called voluntary, in the higheſt 


ſenſe of this word, If the intervention of other 
ideas, or of ſenſations and motions _ which we are 
to ſuppoſe to follow the will directly), be neceſſary, 
it is imperfectly voluntary; yet. ſtill it will be called 
voluntary, in the language of mankind, if it follow 
certainly and readily upon the intervention of a ſingle 
ſenſation, idea, or motion, excited by the power of 
the will : but if more than one of theſe be required, 
or if the motion do not follow with certainty and fa- 
cllity, it js to be eſteemed leſs and leſs voluntary, ſe- 
mivoluntary, or ſcarce voluntary at all, agreeably to 
the circumſtances. Now, if it be found, upon a 
careful and impartial inquiry, that the motions which 
occur every day in common life, and which follow 
the idea called the will, immediately or mediately, 
perfectly or imperfectly, do this, in proportion to the 
number and degree of ſtrength in the aſſociations, 

YU ” this 
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this will be ſufficient authority for aſcritſg all which 


We call voluntary i in actions to aſſociation, agreeabl 


to the purport of this propoſition. And this, I think, 


may be verified from facts, as far as it is reaſonable to ö 


expect, in a ſubject of inquiry ſo novel and intricate. 
In the ſame manner as any action may be rendered 
voluntary, the ceſſation from any, or à forcible re. 
ſtraint upon any, may be alſo, viz. by proper af- 
ſociations 'with the feeble vibrations in which in- 
activity conſiſts, or with the ſtrong action of che an- 
tagoniſt muſcles. 
Aſter the actions, which are moſt perfeatly vedic 
tary, have been rendered ſo by one ſet of affocia- 
tions, they may, by another, be made to depend upon 
the moſt diminutive ſenſations, ideas, and motions, 
ſuch as the mind ſcarce regards, or is conſcious of:“ 
and which therefore it can ſcarce recollect the moment 
after the action is over. Hence it follows, that aſ. 
ſociation not only converts automatic actions into vo- 
luntary, but voluntary ones into automatic. For theſe 
actions, of which the mind is ſcarce conſcious, andy 


9972 
which follow mechanically, as it were, ſome precedent 
diminutive ſenſation, idea, or motion, and without 
any effort of the mind, are rather to be aſcribed to 


e body than the mind, i. e. are to be referred to 


"the head of automatic motions. I ſhall call them au- 
tomatic motions of the ſecondary kind, to diſtinguiſh 
them both from thoſe which are originally; automatic, 


and from the voluntary ones; and ſhall now give a 


few inſtances of this double crankwaration of motions, 


viz. of automatic into voluntary, and of voluntary 


into automatic. © 4 


The fingers of young children bend upon almoſ 
every impreſſion which 1s made upon the palm of the 
hand, thus performing the action of graſping, in the 
original automatic manner. After a ſufficient repe- 
tition of the motory vibrations which concur in this 
ation, their vibratiuncles are generated, and afſo- 


ciated 


8 
by BEE ONS 
LES « 
W 4 
"520 


«| 


w © 
6 5 : 
| 


|, ind Aſſdeiation in general. 105 


dated ſtrongßh with other vibrations or vibratiuncles, 
the moſt common of which, I ſuppoſe, are thoſe ex- 


nk, cited by the ſight of a favourite play thing which the 
to child uſes to graſp, and hold in his hand. He ought, 
ite, therefore, according to the doctrine of aſſociation, to 


perform and repeat the action of graſping, upon 
having ſuch a play thing preſented to his ſight, But 
it is a known fact, that children do this. By pur- 


in- ſuing the fame method of reaſoning, we may ſee 
how, after a ſufficient repetition of the proper aſſo- 


ciations, the ſound of the words graſp, take bold, 
Kc. the ſight of the nurſe's hand in a ſtate of con- 
traction, the idea of a hand, and particularly of the W 


pon child's own hand, in that ſtate, and innumerable 2 
ons, other aſſociated circumſtances, i. e. ſenſations, ideas, | 
of; and motions, will put the child upon graſping, till, 

Vent at laſt, that idea, or ſtate of mind which we may call 

al- the will to graſp, is generated, and ſufficiently aſſo- 

vo- ciated with the action to produce it inſtantaneouſly. 

heſe It is therefore perfectly voluntary in this caſe; and, 

and; by the innumerable repetitions of it in this perfectly 

dent voluntary ſtate, it comes, at laſt, to obtain a ſufficient 

10ut connection with ſo many diminutive ſenſations, ideas, 

1 to and motions, as to follow them in the ſame manner 

d to, Nas originally automatic actions do the correſponding, Ss 
au- ſenſations, and conſequently to be automatic ſecon- 
wiſh darily. And, in the fame manner, may all the ac- * 

atic, tions performed with the hands be explained, all thoſe 

ve a that are very familiar in life paſſing from the original 

ions, automatic ſtate through the ſeveral degrees of volun- a 


tary tarineſs till they become perfectly voluntary, and then 
* BY *<paſiing through the ſame degrees in an inverted or- 
moſt der, till they become ſecondarily automatic on many . 
f the ¶ occaſions, though gi perfectly voluntary on ſome, 
1 the dix. whenſoever an xprels act of the will is exerted. 
epe- I will, in the next place, give a ſhort account of 
this che manner in which we learn to ſpeak, as it may be 
aſſo-· deduced from the foregoing propoſition, The new- 
5 | born * 


4 | Py 
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. . born child is not able to produce a ſound at all, un. 
af leſs the muſcles of the trunk and larynx be ſtimu- 
| | lated thereto by the impreſſion of pain on Tome part 
1 of the body. As the child advances in age, the fre. * 


quent returns of this action facilitate it; ſo that it 
recurs from leſs and leſs pains, from pleaſures, from 
mere ſenſations, and laſtly, from, ſlight aſſociated 
circumſtances, in the manner already explained, 
About the fame time that this proceſs is thus far 
advanced, the muſcles of ſpeech act occaſionally, in 
various combinations, according to the aſſociations of 
the motory vibratiuncles with each, other. Suppoſe 
now the muſcles of ſpeech to act in theſe combina- 
tions at the ſame time that ſound is produced from 
ſome agreeable impreſſion, a mere ſenſation, or a ſlight 
aſſociated cauſe, which muſt be ſuppoſed to be often 
the caſe, ſince it is ſo obſervable, that young children, 
when in a ſtate of health and pleaſure, exert a vx 
riety of actions at the ſame time. It is evident, that 

. an articulate ſound, or one approaching thereto, wil 
" ſometimes be produced by this conjoint action of the 
i muſcles of the trunk, larynx, tongue, and lips; 
and that both theſe articulate ſounds, and inarticulate 
ones, will often recur, from the recurrence of the 

_ fame accidental cauſes. After they have recurred a 
1 | ſufficient number of times, the impreſſion which 
1 ® theſe ſounds, articulate and inarticulate, make upon 
the ear, will become an aſſociated circumſtance (for! 

Þ | the child always hears himſelf ſpeak, at the ſame time 
that he exerts the action) ſufficient to produce a re- 
petition of them. And thus it is, that children re- 

( peat the ſame ſounds over and over again, for mam 
1 ſucceſſions, the impreſſion of the laſt ſound upon the 

| ear exciting a freſh one, and ſo on, till the organ 
be tired. It follows therefore, that if any of the at. 

14 tendants make any of the ſounds familiar to the child, 
E he will be excited from this impreſſion, conſidered 4 

4 an aſſociated circumſtance, to return it. But the at- 

| . | tendant 


. 


; 


af | 


and Aſſociati Or 


tendants 
therefore be a conſiderable balance in favour of ſuch, 
and that of à growing nature; ſo that the child's ar- 
ticulate ſounds will be more and more frequent every 
day his inarticulate ones grow into diſuſe. Suppoſe 
now, that he compounds theſe ſimple articulate ſounds, 
making complex ones, which approach to familiar 
words at ſome times, at others ſuch as are quite fo- 
reign to the words of his native language, and that 
the firſt get an ever-growing balance in their favour, 
from the cauſe juſt now taken notice of; alſo, that 


they are aſſociated with viſible objects, actions, &c. 


and it will be eaſily ſeen, that the young child ought, 
from the nature of aſſociation, to learn to ſpeak much 
in the ſame manner as he is found in fact to do. 


Speech will alſo become a perfectly voluntary action, 


i. e. the child will be able to utter any word or ſen- 
tence propoſed to him by others, or by himſelf, from 
a mere exertion of the will, as much as to graſp: 
only here the introductory circumſtance, viz. the 
impreſſion of the ſound on the ear, the idea of this 
ſound, or the preceding motion in pronouncing the 
preceding word, is evident; and therefore makes it 
probable, that the ſame thing takes place in other 


caſes, In like manner, ſpeech, after it has been vo- 
luntary for a due time, will become ſecondarily auto- 


matic, i. e. will follow aſſociated circumſtances, with- 
out any expreſs exertion of the will. 


From the account here given of the actions of 


handling and ſpeaking, we may underſtand in what 
manner the firſt rudiments are laid of that faculty of 
imitation, which is ſo obſervable in young children. 
They ſee the actions of their own hands, and hear 
themſelves pronounce. Hence the impreſſions made 
by themſelves on their own eyes and ears become aſ- 


ſociated circumſtances, and conſequently muſt, in due 


time, excite to the repetition of the actions. Hence 
like impreſſions made on their eyes and ears by 
others, 

4 


* 


make articulate ſounds chiefly ; the will 


4 


* 
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rs, will have the ſame effect; or, in other words 
they will learn to imitate the actions which they ſee, 
and the ſounds which they hear. _ LE 


In the ſame manner may be explained the eviden; 


powers which the will has over the actions of ſw. 
lowing, breathing, coughing, and expelling the urine 
and faces, as well as the feeble and imperfect one 
over ſneezing, hiccoughing, and vomiting. As to the 
motion of the heart, and periſtaltic motion of the 
bowels, ſince they are conſtant, they muſt be equally 
aſſociated with every thing, i. e. peculiarly ſo with 
nothing, a few extraordinary caſes excepted. They 
will therefore continue to move ſolely in the 5 
automatic manner, during the whole courſe of our 
lives. However, aſſociation may, perhaps, have 
ſome ſhare in keeping theſe motions, and that of re- 
ſpiration, up for a time, when the uſual automatic 
cauſes are deficient in any meaſure; and may thus 
contribute to their equability and conſtancy. It 
ſeems certain, at leaſt, that where unequable and irre- 
gular motions of the heart and bowels are generated, 
and made to recur for a ſufficient number of times, 
from their peculiar cauſes, in full quantity, a lels 
degree of the ſame cauſes, or even an, aſſociated cir- 
cumſtance, will ſuffice to introduce them afterwards, 
And the ſame thing may be obſerved of hyſteric and 
' epileptic fits. Theſe recur from leſs and leſs cauſes 
perpetually, in the ſame manner, and for the fame 
reafons, as original automatic motions are converted 
into voluntary ones. ED _ | 
I will add one inſtance more of the tranſition of 
voluntary actions into automatic ones of the ſecondary 
* Kind, in order to make that proceſs clearer, by hav- 
ing it ſingly in view. Suppoſe a perſon who has a 
perfectly voluntary command over his fingers, to be- 
gin to learn to play upon the harpſicord: the firſt 
ttep is to move his fingers from key to key, with a 
flow motion, looking at the notes, and exerting an 
| . expreſs 
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expreſs act of volition in every motion. By de- 


grees the motions cling to one another, and to the 
impreſſions of the notes, in the way of aſſociation 
ſo often mentioned, the acts of volition growing leſs 
and leſs expreſs all the time, till at laſt they become 
evaneſcent and imperceptible. For an expert per- 
former will play from notes, or ideas laid up in the 
memory, or from the connection of the ſeveral com- 
plex parts of the decomplex motions, ſome or all; 
and, at the ſame time, carry on a quite different 
train of thoughts in his mind, or even hold a con- 
verſation with another. Whence we may conclude, 
that the paſſage from the ſenſory, ideal, or motory 
vibrations which precede, to thoſe motory ones which 
follow, is as ready and direct, as from the ſenſory vi- 
brations to the original automatic motions correſpond- 
ing to them; and conſequently, that there is no inter- 
vention of the idea, or ſtate of mind, called will. 


At leaſt, the doctrine of aſſociation favours this, and 


| the fact ſhews, that there is no perceptible inter ven- 
tion, none of which we are conſcious. 

And thus, from the preſent propoſition, and the 
nineteenth taken together, we are enabled to account 
for all the motions of the human body, upon pfin- 
ciples which, though they may be fictitious, are, at 


leaſt, clear and intelligible. The doctrine of vibrations 


explains all the original automatic motions, that of 
aſſociation the voluntary and ſecondarily automatic 
ones. And, if the doctrine of affociation be founded 
in, and deducible from, that of vibrations, in the 
manner delivered above, then all the ſenſations, 
ideas, and motions, of all animals, will be conducted 
according to the vibrations of the ſmall medullary 
particles. Let the reader examine this hypotheſis 
by the facts, and judge for himſelf. There are in- 
numerable things, which, when properly diſcuſſed, 
will be ſufficient teſts of it. It will be neceſſary, 
in examining the motions, carefully to diſtinguith 

the 


. 


e 
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metrically oppoſite to that of S:abl, and his followers, 


their original ſtate, whereas this hypotheſis ſuppoſes 


ed, in the ſtructure and functions of the parts; 
they are alſo of great uſe for diſcovering the efficient 
ones. But then they ought not to be put in the place 


110 Of the Defrines of Vibrations 


the automatic ſtare, from the voluntary one, and to 
remember, that the firſt is not to be found pure, ex. 
cept in the motions'of the new-born infant, or ſuch 
as are excited by ſome violent irritation or pain. 

Cor. 1. The brain, not the ſpinal marrow, * 
nerves, is the ſeat of the ſoul, as far as it preſide 
over the voluntary motions. For, by Cor. 2. of the 
laſt Propoſition, the efficacy of the motory vibra- 
tiuncles depends chiefly on that part of them which 
is excited within the brain. 

Cor. 2. The hypotheſis here propoſed is dia. 


They ſuppoſe all animal motions to be voluntary in 
them all to be automatic at firſt, i. e. involuntary, 


and to become voluntary afterwards by degrees 
However, the Stablians agree with me concerning 


the near relation of theſe two ſorts of motion to each 


other, as alſo concerning the tranſition (or rather 
return, according to. my hypotheſis) of voluntary 
Motions into involuntary ones, or into thoſe which! 
wn ſecondarily automatic. As to final cauſes, which 

the chief ſubject of inquiry amongſt the Stab- 
22 they are, without doubt, every where conſult 


of the efficient ones; nor ſhould the ſearch after the 
efficient be baniſhed from the ſtudy of phyſic, ſince 
the power of the phyſician, ſuch as it is, extends to 
theſe alone. Not to mention, that the knowledge 
of the efficient cauſes is equally uſeful for diſcovering 
the final, as may appear from many parts of theſt 
obſervations. 

©Cox. 3. It may afford the reader ſome entertain- 
ment, to compare my hypotheſis with what Ds 
Cartes and Leibnitz have advanced, concerning animal 
motion, and the connection between the 3 


a _ _\ hoes tones — * 


Harmony, and Malebranche's Syſtem of occaſional 
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body. My general plan bears a near relation to 
theirs. And it ſeems not improbable to me, that Des 
Cartes might have had ſucceſs in the execution of his, 
as propoſed in the beginning of his Treatiſe on Man, 
had he been furniſned with a proper aſſemblage of 
facts from anatomy, phyſiology, pathology, and 
philoſophy in general. Both Leibnitz's Pre- eſtabliſned 
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Cauſes, are free from that great difficulty of ſup- 
poſing, according to the ſcholaſtic ſyſtem, that the 
ſoul, an immaterial ſubſtance, exerts and receives a 
real phyſical influence upon and from the body, a 
material ſubſtance. And the reader may obſerve, 
that the hypotheſis here propoſed ſtands clear alſo of 
this difficulty. If he admits the ſimple caſe of the 
connection between the ſoul and body, in reſpect of 
ſenſation, as it is laid down in the firſt propoſition ; 
and only ſuppoſes, that there is a change made in the 
medullary ſubſtance, proportional and correſpondent 
to every change in the ſenſations ; the doctrine of 
vibrations, as here delivered, undertakes to account 
for all the reſt, the origin of our ideas and motions, 


and the manner in which both the ſenſations and 
theſe are performed. 0 | * 


> 


Cor. 4. I will here add Sir Jaac Newton's words, Ss 
concerning ſenſation and voluntary motion, as they 


occur at the end of his Principia, both becauſe the 


firſt led me into this hypotheſis, and becauſe they 


flow from it as a corollary. He affirms then, & both 
« that all ſenſation is performed, and alſo the limbs 
« of animals moved in a voluntary manner, by the 
© power and actions of a certain very ſubtle ſpirit, 
*1, e. by the vibrations of this ſpirit,, propagated 
« through the ſolid capillaments of the nerves from 
© the external organs of the ſenſes to the brain, and 

© from the brain into the muſcles.” 1 1 
Cox. 5. It follows from the account here given 
of the voluntary and ſemivoluntary motions, that we 
| | ; muſt. 


* 
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muſt get every day voluntary and ſemivoluntai 
powers, in reſpect of our ideas and affections. Noy 


this conſequence of the doctrine of aſſociation is aly 


agreeable to the fact. Thus we have a voluntary 


power of attending to an idea for a ſhort time, of 


recalling one, of recollecting a name, a fact, &c. | 
ſemivoluntary one of quickening or reſtraining affec. 


© tions already in motion, and a moſt perfectly volun. 


tary one of exciting moral motives, by reading, reflec. 
tion, &c. ; | | 44 


Tt follows, from the Hypotheſis here propoſed, cu. 
cerning the voluntary Motions, that a Power 9 
obtaining Pleaſure, and removing Pain, will þ 
generated early in Children, and increaſe afterwari 
every Day. 


Fox the motions which are previous and ſub. 
ſervient to the obtaining of pleaſure, and the r. 
moval of pain, will be much more frequent, from the 
very inſtant of birth, than thoſe which occaſion pain, 
The number alſo of the firſt will be perpetually in- 
__ creaſing, of the laſt decreaſing. Both which poſitions 
may be evinced by the following arguments. 
© Firſt, The pleaſures are much more numerou 
© than the pains. Hence the motions which are fub- 
ſervient to them are much more numerous alſo. 
Secondly, The aſſociated circumſtances of tit 
pleaſures are many more in number than the ples 
ſures themſelves. But theſe circumſtances, after 1 
ſufficient affociation, will be able to excite the 
motions ſubſervient to the pleaſures, as well as thek 
themſelves. And this will greatly augment tit 
methods of obtaining pleaſure. 05 
Thirdly, It favours the poſition here advance 
that the motions ſubſervient to pleaſure are of a mo. 
derate nature; and therefore, that they can be 1 
| 5 wi 
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„„ e 


the excuſon of the et, „„ 4. 8 
Cong. 1. Many changes in the actions of young 
children, very difficult to be explained, according to the 
uſual methods of conſidering human actions, appear to 
admit of a ſolution from this propoſition. Theſe 
changes are ſuch as tend to the eaſe, convenience, 
pleaſure, of the young child ; and they are ſufficiently 
gobſervable in the tranſition of the originally automatic | 
actions into voluntary ones, as matters of fact, what... 
ever be determined concerning their cauſe. I ſhall 
berefore refer to them occaſionally, in the courſe of 
cheſe papers, as allowed matters of fact. | 
Cox. 2. It ſeems alſo, that many very complex 
rropenſities and purſuits in adults, by which they », 
„ek their own pleaſure and happineſs, both explicitly 
and implicitly, may be accounted for, upon the ſame, 


or ſuch-like principles. : - 

a Cor. 3. To ſimilar cauſes we muſt alſo refer that 1 

\ propenſity to excite and cheriſh grateful ideas and = 
fictions, and trains of theſe, which is ſo obſervable 118 a 
0 all mankind. However, this does not hold in ſo + 
riet a manner, but that ungrateful trains will preſent | 


hemſelves, and recur on many occaſions, and parti- 
ularly whenever there is a morbid, and ſomewhat 
painful, ſtate of the medullary ſubſtance. 

Vol. I. 12 | Cox. 
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Cor. 4. Since God is the ſource of all good, and 
conſequently muſt at laſt appear to be fo, i. e. be al. 
ſociated with all our pleaſures, it ſeems to follow, even 


from this propoſition, that the idea of God, and gf 
the ways by which his goodneſs and . Fre. are 


= 


made manifeſt, muſt, at laſt, take place of, and ab. 
ſorb all other ideas, and RR himſelf become, accord. 
ing to the language of the ſcriptures, all in all. 
Cor. 5. This propoſition, and its corollaries, 2. 
ford ſome very general, and perhaps new, inſtance 


of the coincidence of efficient and final cauſes. 


Cor. 6. The agreement of the doctrines of yi. 
brations and aſſociation, both with each other, and 
with ſo great a variety of the phænomena of the body 
and mind, may be reckoned a ſtrong argument for 


their truth. 
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Containing the AppticatTion of the DocrRIxESG of 
ViBRATIONS and ASSOCIATION 10 each of the 
 StnsSATIONS and MoTIONs, in particular. 


SS © TT, F 
OF THE SENSE OF FEELING. 


P © „ 1 


To diſtinguiſh the ſeveral Kinds of Feeling from each 
other, and to aſign the general Cauſes of the 
di . Degrees of * in this —— 


Herz we may firſt diſtingviſh, feeling i into the 
general and particular. | 

The general feeling extends to all the parts of 
the body, external and internal: for they are all 
ſuſceptible of pain from wounds and inflammations, 
ff being put into a pleaſurable ſtate, of numbneſs, 
and total want of ſenſation, and of perceiving heat, 
cold, and preſſure. Some writers conſider all the 
ſenſations of all the ſenſes as ſo many kinds of feel- 
Ing ; but I do not here uſe this word in ſo extenſive 
an acceptation. 
The particular feeling 3 is that more exquiſite de- 
pree which reſides in the infides of the hands, and 
a in the ends of the — 3 and —_— 


. 12 


1 


| 


(becoming extreme parts thereby), and receive z 


the fingers. | 


dhe ſtronger vibrations of the contiguous denſer zther, 


than thoſe of the ends of the toes, ſince the ſtructur 
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we diſtinguiſh the tangible qualities of bodies, viz. 
heat, cold, moiſture, dryneſs, ſoftneſs, hardneſs, 
ſmoothneſs, roughneſs, alſo their motion, reſt, di- 
ſtance, and figure, with more accuracy than by any 
other part. Theſe ſenſations are, for the moſt par, 
adiaphorous ones. 5 | 

The greater exquiſiteneſs of the particular feeling 
ariſes probably from the following cauſes : 

Firſt, The ſentient papillæ riſe high from the ſkin 


large proportional quantity of nerves in the ends of 


\ Secondly, The ends of the fingers are themſelyes 
extreme parts, and conſequently receiye ſtronger agi- 
tations in their infiniteſimal medullary particles, from 


For we muſt ſuppoſe, that the vibrations of the rarer 
æther within the nerves extend themſelves a little 
way into the denſer ſurrounding ether, and even 
become ſtronger to a certain diſtance ; after which 
they become weaker again, and are, at laſt, quit 
ſuppreſſed by the increaſe of denſity in the æther, and 
by their own diffuſion. | 
Thirdly, It is cuſtomary, in endeavouring to fee 
exquiſitely, to rub the ends of the fingers againſt the 
tangible object. Now this friction may, by exciting 
vibrations, and a conſequent contraction in certain 
muſcular fibrils belonging to the papillæ, diſtend and 
erect: theſe, and thereby increaſe their ſenſibility. 
Fourthly, There is much here to be aſcribed to 
practice and habit, i. e. to aſſociation; and it k 
chiefly on this account, that the ſenſations of dt 
ends of the fingers give us ſo much more preciſe i. 
formation concerning the tangible qualities of bodis 


of the nervous papillæ is alike in both. It ought 8 
be conſidered: as a part of this reaſon, that, accord: 


ing to the principles laid down in the laſt chapter, * 
—_ 5 
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may get a voluntary power of erecting the papillæ 
without friction, or of increaſing and fixing the diſten- 
tion ng friction, in order to feel with greater 
exquiſiteneſs and preciſion. PI LIN 

The ſenſe of feeling may alſo be diſtinguiſhed into 
that of the external ſurface of the body, and that of 
the cavities. of the noſe, mouth, fauces, alimentary 
duct, pelvis of the kidneys, ureters, bladder of 
urine, gall-bladder, follicles and ducts of the glands 
&c. The ſenſibility in the laſt is much greater than” 
in the firſt, becauſe the impreſſions can more eaſily 
penetrate through the ſoft epithelium, with which the 
internal cavities are inveſted, than through the hard 
cuticle, becauſe the compact fibrous membrane of the 
true ſkin does not ſuffer the vibrations to paſs freely up 
the nerve through its own ſubſtance, but rather diffuſes 
them along its ſurface, and becauſe the moiſture of 
the epithelium diſſolves, and thereby renders active, 
all the ſaline particles, which touch the interna] cavities. 
In the mouth and noſe this ſenſibility is ſo great, and 
attended with ſuch diſtinguiſhing circumſtances, as to 
have the names of taſte and ſmell afſigned reſpec- 


| WY tively to the ſenſations impreſſed upon the papillæ of 
ie WY theſe two organs. And as the ſenſations of the ali- 
no WY mentary duct have a near relation to, and connec- 4 
n tion with, thoſe of the mouth, I ſhall refer them to | 
ni i the head of taſte. But the ſenſations of the other 

internal cavities may be comprehended more properly 
under feeling. i 
i It ought alſo to be obſerved here, that the lips, 
che BY nipples, and external parts of generation, have a more Tl 
u- <xquiſite ſenſibility, than the other external parts; part= | 


ics ly from the ſtructure of their papillæ, and partly from 
un the thinneſs of the cutis, and ſoftneſs and thinneſs 
c 0 of the cuticle. The extreme ſenſibility of the cornea 
ord-: and 7unica conjunctiva of the eye may ariſe from the 
ue manner in which the nerves are here expoſed, and 
me che tenſion of theſe parts. | | 
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P R OP. XXIV. 


To examine how far the Senſations of Heat and Coli 


are agreeable to the Dottr ine of Vibrations. 


A Bop is termed hot, when its heat exceeds that 
of the part, with which we touch it; cold, when its 
heat is leſs than this. The terms bot and cold are 
therefore relative ones, and the, qualities denoted by 
them run into each other without any preciſe diſtin. 

iſhing limits, We may conſequently refer cold to 
5 and, if we admit the doctrine of vibrations, ve 
are to ſuppoſe, that the ſmall parts of all bodies are 
agitated by ſubtle vibrations; and that when theſe yi. 
brations exceed thoſe of the part with which we touch 
them, they are called warm or hot; when they fil 
ſhort, cold. 

This may be regarded as a groſs, general poſition, 
which preſents itſelf upon the firſt conſideration of thi 
matter. But then, as, according to this definition 
of heat, all thoſe objects of taſte and ſmell, which 


_ excite ſtrong vibratory motions in the organs, ought to 
Excite heat, we muſt inquire farther into the vibrator 


motions of bodies termed hot in common languagy, 


and into the difference between theſe and the vibr- 


tions excited in the nerves of taſte and ſmell by ſapid I 


and odorous bodies. | 5 


J conjecture therefore, that the vibrations belong 
ing to heat are in general quicker and ſhorter, than the 
peculiar ones excited by taſtes, ſmells, and colours; 
alſo that the laſt, or the vibrations of the rays of light 
are quicker than thoſe of taſtes and ſmells, We ma 
conceive farther, that all the vibrations of the. ſmal 
particles of the medullary ſubſtance, and interjacent 
=ther, from whatever cauſe they ariſe, grow quick! 
as they grow ſhorter, i. e. weaker ; or, 2 

| | c 
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the conjecture juſt made, that in declining they tend 
to thoſe which impreſs the ſenſation of heat. For 
vibratory motions of different lengths can be iſo- 
chronous only according to one law, viz. that of the 
accelerating force being in the ſimple proportion of 
the diſtance from the middle point of the vibration, 
as when a heavy body vibrates in a cycloid; where- 
as, if the accelerating force be in any leſs ratio than 
this, ſhort vibrations will be quicker than long ones. 
Laſtly, we are to conceive, that when two vibrations 
of different kinds, or frequences, are impreſſed at the 
ſame time, they .muſt reduce one another to ſome 
ſingle intermediate one, unleſs the quicker be ſo much 
more numerous than the ſlower, as to be comprehended 
within them, ſo that both may be performed together 
without oppoſition or confuſion. _ 
Let us now inquire how far the ſeveral effects of 
heat and cold upon our bodies are agreeable either 
to the notion of vibrations in general, or to the par- 
ticular conjectures of the laſt paragraph, | 
Firſt, then, We may expect that heat will rarefy 
the ſolids and fluids of the body, and the laſt more 
than the firſt, which is agreeable ro experience. For 
he increaſe of the agitations will make the ſmall par- 
ticles recede from one another, and that more in fluid 
than in ſolid parts, becauſe of their looſer texture. 
There may be other reaſons alſo, drawn from the 
Wparticular unknown compoſition of each part, ſolid and 
fluid, which may ſubject them to greater or leſs rare- 
action. Thus I conjecture, that the red blood is more 
apt to be rarefied than the other fluids, and that it is 
dy this means made a chief inſtrument in compreſſing 
the white medullary ſubſtance of the brain, and ſpinal 
arrow, in natural and morbid ſleep, to both which 
neat contributes, as has been obſerved already. 
Secondly, If heat be cauſed by vibrations, we may 


er expect, that thoſe propagated from the hot or cold body 
5 0 ſhould diffuſe themſelves freely and inſtantaneouſly 
0 8 
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over the whole nervous ſyſtem, 1. e. the whole 
body; however along the ſurface of the ſkin, in a 
eſpecial manner. This follows from the uniformity 
both of the whole medullary ſubſtance, and of the 


ſkin; The firſt communicates the vibrations which 


aſcend along the nerves affected to the whole body, 
the laſt thoſe impreſſed upon the part of the ſkin, whith 
touches the hot or cold body, to the other parts of it 
Now this is apreeable to experience : for when the 
whole body is too hot, or too cold, we find that the 
mere touch of a cold or hot body will give genen 
relief immediately; and in ſome caſes a thrilling of 
ſhivering may be felt to run along the ſkin. 

T hirdly, If the ſkin be contracted by any cauſe 
different from the direct impreſſion of cold, as by 
the pain propagated from a wound, the colic, the 
irritation of a ſtone in the bladder, &c. this con- 
traction, firſt excited by an increaſe of vibrations in the 
muſcular variouſly interwoven fibrils of the ſkin, may 
be expected afterwards to check and diminiſh the vi 
brations there, and thus to occaſion the ſenfation of 
cold, agreeably to experience. The chillineſs ariſing 
from matter abſorbed, and from the cauſe of acute 
diſtempers, whatever that be, may admit of a like 
explanation. | 

The tremors, i. e. ſudden, ſhort, alternate con- 
tractions of the antagoniſt muſcles, which happen i 
the foregoing caſes, ariſe probably from an increak 


of vibrations, not ſubject to ideas, and the volun- 


tary power, deſcending from the brain into the whole 
ſyſtem of the muſcles ; and ſeem to differ from tht 
ſtronger and larger convulſive motions of hyſteric and 
epileptic diſorders, called convulſions emphatically, 
rather in degree than kind. Theſe tremors generally 
precede the ſenſe of chillineſs, when the contraction 
of the fibrils of the ſkin does not ariſe from the direct 
impreſſion of cold. 8 

| \ 'e 
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We may from hence paſs to the ſenſation of chil- 
lineſs, and the tremors, which are ſometimes occa- 
ſioned by the paſſions, fear, anger, ſurprize, joy, &c. 
Both the redneſs and the paleneſs of the lips, face, 
and neck, which are obſervable in theſe caſes, are 
marks of a contraction in muſcular fibrils ; in a leſs 
degree in the firſt caſe, ſo as to check the return of 
the venal blood; in a greater in the laſt, ſo as to 
prevent the influx of the arterial. . 
Fourthly, It is eaſy to conceive, that heat may oc- 
caſion pain, agreeably to the hypotheſis concerning 
pain, above propoſed. For the ſtrong vibrations ex- 
cited by great heat muſt put the ſmall parts beyond 
ke ſpheres of each other's attraction, and ſo produce 
the ſolution of continuity. But neither does it ſeem 
inconceiveable, that cold may have a like effect, agree- 
ably to the doctrine of vibrations, though the proceſs 
+ WY be different. For great cold, by checking the vibra- 
ons in the external part, to which it is applied, will | +0 
aer the ſituation and diſtance of the ſmall medullary 1 
particles there, and ſo muſt excite vigorous vibrations | 
gin the aſcending nerves, and the correſponding region 
e of the brain, which is juſt the effect occaſioned by 
e heat, applied to the ſame external part. Hence, if 
we are touched by a very hot, or a very cold body, 
| inadvertently, and without ſeeing it, it ought to be 
n difficult to diſtinguiſh which it is, agreeably to the 
e fact. The conflict between the diminiſhed vibrations, 
„in the external part to which cold is applied, and 
e the previous ones ſubſiſting in the correſponding part 
of the brain, may exalt theſe previous ones, as much 
as heat does, fo as to render the firſt ſimple impreſ- 
lr, ſon of cold ſimilar to that of heat. 2 
ly Fifthly, The continued impreſſion of heat makes 
on Wy us more ſenſible of cold. For when heat has ra- 
ect refied the parts, and adapted them to a peculiar 
ſtrength and frequency of vibrations, differing from 
de dhe uſual ſtandard, the cold, whoſe difference wy 
| the 
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the uſual ſtandard lies on the other fide, muſt raiſe It 
a greater conflict, and produce a greater change, than ſin 
if the parts had remained at the uſual ſtandarg, lai: 
The continued impreſſion of cold muſt for the ſame {irate 


reaſons make us more ſenſible of heat. This expli 
cation will perhaps ſuit with other theories of ſenſz. Nhe c 
tion, as well as with that drawn from vibration; Wi 
However, the mere conſiſtency of any phænomena ond 
with the doctrine of vibrations is worthy of ſome at. 
tention in this inquiry. | phe! 

Sixthly, When the calf of the leg is affected with i 
the cramp, ſetting the foot upon a cold marble vil MWboint 


afford immediate relief. For the cold may check lea 


the violent vibrations in the fibres of the gaftrocreni Mig 
and ſoleus, directly and immediately; or it may do ibra 
it by exciting vigorous vibrations of a different 
kind, which extend to their antagoniſt muſcles, a 
well as to the fore-mentioned ones. But I judge the 
firſt account to be more probable. e 4 

Seventhly, If a limb, that has been much chil. 
led with cold, be brought to a fire ſuddenly, it vil 
firſt be much pained, and then mortify, For the 
vibrations excited by the fire, though moderate in 
reſpect of the uſual ſtandard, are yet exceſſive in re- 
ſpect of thoſe which the cold has introduced, allo 
in reſpect of that ſphere of attraction, which it ha t 
now fixed upon the parts: there will ariſe there- en 
fore a violent conflict, ſolution of continuity, and 
conſequent pain; and the parts will be agitated 10 
much more than their preſent ſpheres of attractio Wi 
will permit, that they cannot return to it any more, e 
but muſt be entirely diſunited, and run into di. ne 
ferent combinations, 7. e. the limb muſt mortif. 
But, if the limb be put into cold water, rubbed, Re. 
and gradually exalted to the uſual ſtandard of heat, i te. 
may be preſerved. Where it is to be obſerved, that 
the heat of water, while fluid, is above the freet- 
ing point, and, conſequently, greater than that of: 
frozen limb. N | It 


of 
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It may ſomewhat confirm this reaſoning, to give 


laſs bubbles, made by dropping melted glaſs into 
vater. We may ſuppoſe then, that theſe fall at once 


e cold water has ſo far reduced the ſphere of attrac- 
jon, that all the parts of the bubbles are agitated be- 
ond this, by breaking their points. But if a bub- 
le be heated, and its parts brought to a larger 
here of attraction by the agitations from heat, it 
ill no longer fall to powder when broken at its 
oint, It may alſo have its parts ground away at 
leaſure, without falling to powder, becauſe grind- 
g agitates all the contiguous parts with ftrong 


heir attractions. 


ed ſlough have a ſufficient heat in them, excited by 
e vis vitæ, or warm applications, the vibrations 
trending this life and heat of the parts ought to 


e. to ſtop the mortification ; which is agreeable to 
he fact, Hence mortifications from external cold, 
bodies otherwiſe healthy, will come to ſepa» 
ate ſooneſt, and moſt perfectly, as it is frequently 


ening in the acute diſtempers of young perſons, if 
ey ſtop at all, ſtop ſooner than thoſe in the ex- 
eme parts of old perſons. _ | 
| Ninthly, It is ſaid, that cold water, ſprinkled upon 
e diſtended limbs of malefactors upon the rack, 
news and augments their pains, Now, we may 
cre ſuppoſe, that the parts had, in ſome meaſure, 
egun to accommodate themſelves to their diſtended 
ate, by getting new and enlarged ſpheres of action: 
hen therefore the cold water endeavours to contract 
e parts again, and to narrow the ſpheres of action, 
he limbs ſtill continuing diſtended by the rack, it is 
| evident, 


: ſimilar explication of ſome of the phznomena of 


Into powder, when broken at their points, becauſe 


ibrations, like heat, and enlarges the ſphere of 


Eighthly, When the parts contiguous to a morti- 


elp to ſhake off and ſeparate the mortified ſlough, 


en in cold climates. Hence alſo mortifications hap- 


„ 
4 
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Was the limb releaſed firſt, and then cold wat 


expirations and inſpirations for ſome ſucceſſions. 
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evident, that a ſtrong conflict, with violent vib, 
tions, and the ſolution of continuity, muſt enfye 


applied, it might contribute, as in ſprains, to reſto 
the parts to their former ſtate, without exciting ay 
ſuch violent conflict. The good effects of vinegy 
verjuice, ſpirit of wine, and other contracting |. 
quids, in ſprains, are to be explained upon the fam 
principles. 2 c 
Tenthly, Hot or cold water feels hotter or colde, 
reſpectively, when the hand is moved in it, thu . n 
when it is kept at reſt. For the hand, when at rel}, Neat 


has time, a little to check or exalt the vibration i... 


the contiguous hot or cold water. 

Eleventhly, When a perſon goes into cold wats 
leiſurely, he is apt to fob, and to reſpire in a convil- ſion 
five manner, for a ſhort time. For the impreſſa mn 
of the cold upon the lower limbs excites ſuch vigo 
rous vibrations in the abdominal, and other muſcles 
of expiration, as being nearer to the ſeat of tlie in. 
preſſion than the muſcles of inſpiration, that a ca- 
vulſive continued expiration is firſt produced, then: 
fob, or deep inſpiration; and laſtly, ſtrong convulſi 


The good effects of cold bathing ariſe perhaps, y 
part, from its narrowing the ſphere of attraction i 
the ſmall parts of the muſcular fibres, and at tie 
ſame time making this attraction ſtronger, Hen 
it may be prejudicial in ſome paralytical affections, s 
it is found to be. For, if the ſmall veſſels of tix 
nerves be obſtructed, it may, by contracting tit 
ſolids, increaſe the obſtruction, and, conſequently, tit 
impediment to the free vibrations neceſſary to {el 
and motion. | | 

Twelfthly, Bathing in warm water, impregna ner 
with active mineral particles, may, by exciting Wl 
increaſing vibrations in the white medullary ſubſtanch 
as well as by other means, remove obſtructions - r 


\ 
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ſmall veſſels, and thus be ſerviceable in many para- 
jytical diſorders, as it is found to be in fact. The 
ame reaſoning is applicable to the ſtiffneſs, inſenſi- 
bility, and impotency, of motion, which the rheumatiſm 
pen leaves in tis Bibs 8 
Cold bathing may in like manner be ſerviceable in 
Paralytic and rheumatic diſorders, by exciting and in- 
reaſing vibrations; provided the ill effect from the 
mmediate contraction does not preclude this good one. 
Thirteenthly, Since frictions, and other im- 
preſſions upon the ſkin, increaſe the vibrations there, 
t may be expected, that they ſhould increaſe the 
eat. And this is the fact. If a perſon rubs his 
ands together in cold weather, the ſenſation of heat 
vill be felt to ariſe in a moment, and to go off again 
12 moment after he ceaſes to rub; for the vibra- 
ions excited by rubbing may be expected to languith 
mmediately, if not kept up by continuing the friction. 


WF Fourteenthly, Strong taſtes may, according to the 
i WW octrine of vibrations, be expected to leave a heat 
[Ne 


pon the tongue, mouth, and fauces, as they are 
ound to do. And, in general, all vivid impreſſions 
pon every part of our bodies ought to increaſe the 
cat generally or particularly ; which perhaps 1s the 
aſe, though we are ſeldom able to determine this 
dy obſer vation. 5 „ 
Fifteenthly, All ſtrong emotions of mind ought 
Iſo to increaſe the heat of the body. This is a mat- 
er of common obſervation, if we except the chilli- 


„es of the ſkin, and coldneſs of the extremities, 
it Which have been explained above, agreeably to the 
ir WoGrine of vibrations. 

I The three laſt articles favour the above de- 


irered conjectures concerning the peculiar nature 
df the vibrations belonging to heat. The phæno- 
ena enumerated in all the fifteen may admir of other 
:xplanations, at leaſt in part, but of none, as far as I 
an judge, that are inconſiſtent with the doctrine of 


vibrations, | | PROP. 


4 
0 
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P R OP. XXV. 


To examine how far the Phenomena of Wounds, Burn, 
Bruiſes, Lacerations, Inflammations, and Ulcers, an 


agreeable to the Doctrine of Vibrations. 


THz manifeſt ſolution of continuity, which i; 
the very eſſence of a wound, may occaſion pain, 
agreeably to the doctrine of vibrations, in the mas- 
ner that has been explained already. This is the 
immediate pain that attends a wound. The ſubſe. 
quent one is to be referred either to the head of in- 


flammation, or to that of ulcer. 


The immediate pain from burns has likewiſe 
been explained agreeably to the doctrine of vi 
brations, alſo the ſeparation of the dead or mortifi 
eſchar, under the laſt propoſition. The ſubſequent 
pain is to be referred to the heads of inflammatin 
and ulcer, as before. _ | 

A bruiſe is ſuppoſed, and with the appearance d 
reaſon, to be an infinite number of infinitely ſmil 
wounds. It ought therefore to be attended with 4 
pain reſembling that of a large wound, and yet nt 


exactly the ſame, which is the fact. As lay 


wounds are ſometimes healed by the firſt intention 
without any ſubſequent ulcer, ſo may bruiſes. I 
otherwiſe, the ſubſequent pain muſt again be re 
ferred to the heads of inflammation and ulcer. 
Lacerations are great wounds attended with bruiſs, 
i. e. with an infinite number of infinitely ſmall ones 
Theſe are never cured without coming to digeſtion 
i. e. an ulcer, and the requiſite previous inflan- 
mation. T6 | 
The heat and diſtention of the ſmall veſſels in in- 
flammations are ſufficient to account for the pain 4. 
tending them, upon principles already laid down, 
| 1 


Of the Senſe of Feeling. 127 


In ulcers the nerves are expoſed defenceleſs, and 
therefore are ſuſceptible of the moſt violent vibrati- 
ons, and conſequent pain from flight impreſſions; to 
which it is to be added, that the moiſture of ul- 
cers, by diſſolving the ſaline parts of bodies applied, 
greatly augments their actions upon the naked nerves. 
Fomentations and cataplaſms ſeem to afford relief 
in the foregoing caſes, partly by diffuſing an equal 
armth all around, partly by their aqueous or oily 
moiſture. For the diffuſion of warmth prevents that 
onflict, which would ariſe between neighbourin 
parts of different heats; and the moiſture, which 
nſinuates itſelf among the ſmall particles, ſets them 
t greater diſtances, and conſequently leſſens their 
utual actions. The violent vibrations will there- 
ore be moderated on both accounts. The friftion 
tending embrocations does in like manner diffuſe 
nbrations all around, and the liniment or liquid, 
nth which the embrocation is made, may contri- 
dute according to its | © as qualities. Hence 
mbrocations are alſo of uſe in reſolving obſtructions. 
In all theſe caſes the violent vibrations, which aſcend 
long the nerves of the injured part, muſt be com- 
unicated in a particular manner to the neighbouring 


nn ranches, and occaſion a ſlight inflammation, . z. e. a 
or Prenels, there. This ſoreneſs is not perceived while 
ion, ne original inflammation ſubſiſts, being obſcured by 


The vibrations in the neighbouring nerves may 
lo be increaſed by the ceſſation of violent ones in 
e place of original inflammation. Hence the ſore- 
[cſs of the neighbouring parts after colics, head-achs, 
e. The pain in the external parts of the head, 
ch follows a debauch, 7. e. an inflammation of the 
rain, and its membranes, may be of the ſame kind. 
Theſe hints may ſerve to ſhew, that the doctrine 
f vibrations is as agreeable to the phænomena of 
ounds, burns, &c. as any other yet propoſed, or 
en more ſo. But much farther inquiry is requiſite; 
PROF: 


' 
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on 30k. 


To examine how far the P benomena of Ttchin 
and Titillation are agreeable zo the Doctrine oe 


Vibrations. 


Irehixo often attends the beginning and ending 
of inflammations, and particularly the eruption of in- 
flammatory puſtules. We may conclude therefare, 
according to the foregoing account of inflammations 
that itching is cauſed by a moderate increaſe of yi 
brations, in a part of ſmall extent, | 1 
It is agreeable to this, that the lodgment of the 
perſpirable matter, or other cutaneous ſecretian, 
when hardened, occaſions itching ; for it is eaſy ty 
conceive, that, in theſe caſes, an obſtruction and ſlight 
inflammation in the ſmall veſſels of the ſkin may ariſe 

Preſſure, which allays itching, may be ſuppoſedy 
do this by checking the vibrations, e 

Scratching may convert it into a pleaſure, by com. 


municating the increaſed vibrations to the neighbour 


ing parts, in ſuch a degree as falls within the limit 
85 pleaſure. And as this freer communication cauſe 
by ſcratching may increaſe the vibrations in the neigh 
bouring parts, ſo it may leſſen thoſe which ſubſiltel 
before in the point that itched, thus reducing all 
an equality, or nearly ſo. At the ſame time it ap 
pears, that rude or long-continued ſcratching m 
by the increaſe of vibrations, which it occaſions, 
by laceration, increaſe the heat, inflammation, ail 
itching, and even end in pain. p 
Friction of the ſkin, without previous itching, & 
cites a pleaſurable ſenſation ; and alſo ends in inflath 
mation and pain, when carried too far, for the I 
reaſons. | „ 7 
Since extreme parts are more apt to receive an ll 


creaſe of vibrations than others, as has been obſerve 
| n 4 — , i 
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it appears, that the itching of the noſe and anus may 
be expected to attend worms in the ſtomach or in- 
eſtines, and the itching of the glans penis and anus a 
Night inflammation at the neck of the bladder from 
ſtone. Theſe inſtances ſhew, that vibrations run 
reely along the ſurfaces of uniform membranes; 
and this is farther confirmed in the laſt caſe, by the 
heck which a preſſure made in perinæo, or any where 
bpon the uretbra, will give to the itching in the 
fans. | 5 

Titillation is nearly related to itching. It is ex- 
ited by ſlight impreſſions upon the more ſenſible 
darts, frequently renewed ; and this may ſhew, that it 
riſes from an increaſe of vibrations. The impreſ- 
ions muſt be ſo ſlight as not to excite a contraction in 
he neighbouring muſcular fibrils, and alſo frequently 
newed, that the increaſe of vibrations may diffuſe it- 
elf farther and farther perpetually ; and thus the 
hole nervous ſyſtem may, in ſome caſes, be at laſt 
ut into a pleaſurable ſtate, approaching to the limits 
pain, and paſſing within them at times. | 


— <> 


* <> 1 IS 


arnt to cry, or yield a ſound, from naſcent pains, 


ul d from pleaſures juſt paſſing into pains, titillation 
gh ay excite ſhort, alternate, naſcent cries in them, i. e. 
ill WW uohter, but not before. If the impreſſions be made 


pon the cheſt, the effect will be quicker and ſtronger, 
ecauſe theſe impreſſions have a direct influence upon 
e muſcles concerned in laughter. | 

If a feather be paſſed lightly to and fro between 
ge lips, it will excite a titillation there, which will 
ffuſe itſelf into the neighbouring parts of the upper 
and chin, and paſs into an itching in them. The 
"th iginal titillation between the lips may be allayed 
: / preſſing them together, and the conſequent itching 
preſſure and friction, as in other caſes. All theſe 
nes ſuit with the hypotheſis of vibrations, and of 
weer free diffuſion. 

Vol. I. | K | In 


Hence it appears, that as ſoon as children have 


— 
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1 In like manner, the free diffuſion of vibration 
1 and their influence in contracting the neighbouring 
„ muſcles, may be inferred from the vomitings, which 

are excited by tickling the fauces with a feather, 01 


0 be PROP. XXVIL 


To examine how far the Senſations. attending Preſſur, | 
and muſcular Contraction, are agreeable to th 1 


Doctrine of Vibrations. * 
| As friction and titillation agree with heat in i; ; 
1 creaſing vibrations, ſo preſſure agrees with cold ier 
0 checking them. Thus preſſure abates the une N eſo 

A ſineſs from itching, as mentioned above; and bind qu 
; ing, or otherwiſe gently compreſſing, parts in pin Heer 
or inflamed, i. e. parts in which the vibrations ai 
exceſſive, will, for the moſt' part, afford relic; 
whereas friction would increaſe the pain to a ge, 
4s : 

degree. But the pain uſually becomes more vibe , 

the inſtant the compreſſion is removed. For tte ] 
mere elaſticity of the parts alters their figure, i. 

j produces internal motions, with an increaſe «Ml N 
4 vibrations. Preſſure may alſo increaſe vibrations uo! 
f | the internal parts, contiguous to thoſe where oc 


checks them; or even in the external ones, if it x: | 

ſo great as to occaſion any conſiderable diſtentia 
there. And thus there may be a variety of vibm ref 
tions occaſioned by the ſeveral kinds and degrees d 
preflure, ſufficient to correſpond to all the vate rv 

of ſenſations excited thereby. re 

| Muſcular contraction moſt commonly attends and 

is attended by preſſure, as in the common motid 
of handling and walking, whereby we overcom 
the vis inertiæ of our n and of thoſe vid oi 
we have occaſion to move or ſtop. Hence all i 
ſenſations, which we receive from the vis inerti d 

; g , matt 
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matter, muſt be derived from theſe two ſources of 
ſcular contraction and preſſure. | 

Now it has been obſerved already, that muſcular 
ontraction checks the vibrations in the contracted 
bres, and increaſes them in the neighbouring parts. 
\nd it is eaſy to conceive, that the ſenſation corre- 
ponding to this alteration of vibrations may ſome- 
imes fall within the limits of pleaſure, ſometimes go 
deyond them. In young animals, alſo after ſleep 
nd reſt, in all, it is uſually pleaſant; after much 
abour, or ſprains, and in inflammations, painful; 
nd this, whether the diſordered muſcle itſelf, or 


s antagoniſt, be contracted. For there muſt be an 
1 MWncreaſe of vibrations in the diſordered muſcle both 
+ eſore it can be itſelf contracted, and alſo in con- 
6&-WWquence of the contraction of its antagoniſt ; as has 
un, een ſhewn before. | 

ae 

5 PROP. XXVII. 

* 0 examine how far the Pbænomena of Numbneſſes, 
bug and paralytical Inſenſibilities, are agreeable to the 


Doctrine of Vibrations. 


NumBNness, being a diminution” of ſenſibility, 
ght, according to the doctrine of vibrations, to 
roceed from ſuch cauſes, as either indiſpoſe the parts 
r the reception of vivid vibrations, or hinder their 
00 Fee aſcent to the brain. Agreeably to this, a com- 
reſion made upon the nerve, which leads to any 
art, will occaſion a numbneſs in that part, the 
ve below the compreſſion being unfitted thereby 
receive vibrations freely, and the nerve above in- 
pable of tranſmitting freely ſuch as are excited. 
dna compreſſion of a blood veſſel may have alike ef- 
COM wy » becauſe it muſt leſſen that heat, and inteſtine 
otion, which a free circulation would communicate 
bo the part. The compreſſion uſually made upon the 
%. in, when we preſs a nerve or blood veſſel, will 

. alſo 


ö 
10 
5 


the nerves or blood veſſels, is much favoured by ſleep, 


by its weight or ſtricture, deadens the vibrations in 


will be occaſioned, in which the fingers feel law 


— 
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alſo contribute. And external cold will haſten the ef. 
fect, when joined to the juſt named cauſes; or 
duce it alone, if intenſe, or long continued. In like 
manner, numbneſs, from a compreſſion made u 


becauſe the parts are then indiſpoſed both to recein 
and to tranſmit vibrations. | 
The benumbed limb feels larger, becauſe any groß 
body, which encompaſſes and preſſes upon a lim 


it; and therefore converſely, when the vibrations ar 
ſo deadened from a different cauſe, the idea of a grob 
encompaſſing body, or, which is almoſt the fame 
thing, of the enlargement of the limb, will be ſug. 
geſted to the mind, But this circumſtance muſt 
referred to the head of aſſociation. | 
When the benumbed part begins to recover it 
feeling, violent prickings are often perceived. Now 
theſe ſeem to take place in the points where the m. 
tural vibrations firſt return, ſuppoſe at the ends d 
the nervous papillæ, and to ariſe from the confi 
between the natural vibrations in theſe points, ail 
the languid ones in the neighbouring parts. Hos. 
ever, they come to an equality at laſt, by their mi- 
tual influences, as well as by the return of the nat 
ral vibrations to all the parts; which may ſerve u 
ſhew how itching ceaſes at laſt of itſelf Friction 
helps to diſperſe and remove theſe: prickings, and v 
reſtore the loſt ſenſibility, which is very ſuitable i 
the notion of vibrations, and to the effect whichi 
has in itchings. | A 
If the hand be held down, and ſhaken, its muſcle 
being firſt relaxed by a voluntary power, a numbnebj 


for the reaſon given above. This numbneſs fem 

to ariſe from the irregular agitations, or vibration 

excited in the ſmall parts; which, being differell 

from the natural ones, or thoſe in which — 
; con 


conſiſts, muſt check them ; juſt as the agitations 
of water from the wind hinders the free propagation 


as any commotion of the air checks the free and 
diſtinct communication of a ſound. It ſeems alſo, 
that thoſe irregular and diſſonant vibrations, which 
| ſhaking the hand cauſes in the ſmall medullary par- 
ticles of its nerves, may paſs on from part to part, 
though not ſo freely as regular ones. | 
From hence we may proceed to conſider the numb- 
neſs occaſioned by the ſtroke of the torpedo. For 
the oſcillations of this fiſh's back may neither be 
iſochronous in themſelves, nor ſuitable to thoſe which 
exiſted previouſly in the hand; and yet they may be 
ſo ſtrong, as not only to check and overpower thoſe 
in the part which touches the fiſh, but alſo to 
propagate themſelves along the ſkin, and up the 


ſpinal marrow and brain; whence the perſon would 
firſt feel the ſtupefaCtion aſcend along the arm to the 
_ſhoulder, and then fall into a giddineſs, and general 


on- ¶confuſion, as is affirmed to happen ſometimes. Some 
mu · effects of concuſſions of the brain, and perhaps of 
un- he ſpinal marrow, alſo of being toſſed in a ſhip, of 
de u iding backwards in a coach, and of other violent 


and unuſual agitations of the body, ſeem to bear a 
elation to the preſent ſubject. But it would be too 
inute to purſue theſe things. 17 851 
When a palſy ariſes from an internal cauſe, we may 
| uppoſe, that the medullary part of the brain, or of 
wic de ſpinal marrow, or the nerve itſelf, in all which 
buche veſſels are extremely fine, and therefore liable to 
h oftruCtions, eſpecially in old age, become opaque, 
ſeemnd unqualified to receive and tranſmit vibrations 
ation <<!y, according to Sir Jaac Newton's opinion. 
\fferen ence a diminution or entire loſs of ſenſe or motion, 
bilo” both, may follow, according to the degree and 
onſilts tent of the obſtruction and opacity, The voluntary 
| | K 3 p 
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of regular undulations from a ſtone caſt into it; or 


nerves, to the brachial ganglion, and even to the 
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power of motion is ſoon loſt, as being an acquired 
faculty, and depending upon aſſociated circumſtances, 


equally concerned in all the natural functions, and 
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and memory. But if there be any degree of inflam- 
mation in the fine veſſels of the motory nerves, or 
of the correſponding parts of the brain, this may oc. 
caſion convulſive motions ; and for the ſame reaſon, 
an inflammation in the ſenſory nerves, or their origins 
in the brain, may occaſian pain. Now it is reaſonable 
to expect ſuch inflammations in many caſes as a conſe. 
quence of the obſtructions, and both convulſive motions 
and pains are often found to attend paralytic affeCtions, 


P R O P. XXIX. 


To examine how far the Phenomena attending u 
venomous Bites and Stings are agreeable to th 
Doctrine of Vibrations. : 


THAT the active liquors, infuſed by venomous 
animals after they bite or ſting, operate, in pat, 
by the violent vibrations which they excite in the 
living parts immediately affected, and which ar 
thence propagated along the nerves up to the brain 
and alſo along the ſurface of the body, by means « 
the continuity and uniformity of the ſkin, may ap- 
pear from the following reaſons. OT. 

Firſt, As the ſolids and fluids, ſeem in gener, 


morbid deviations from them, it is moſt reaſonabk 
to refer part of the effects of venomous bites and 
ſtings to each. But it is difficult to conceive how thek 
poiſons ſhould have any immediate effect upon tit 
ſolid nervous capillaments, but by agitating their part. 

Secondly, The active particles of theſe poiſon 
which are able, in ſo ſmall a quantity, to product 
ſuch violent diſorders, and ſometimes in a very ſhot 
ſpace of time, may well be conceived able alſo u 


agitate the nervous parts with ſtrong vibrations. P 
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Thirdly, If we ſuppoſe their firſt and moſt imme- 
diate effect to be upon the fluids, yet this may, 
or muſt, be agitations, that will afterwards be com- 
municated to the ſolids. 

Fourthly, The vibrations of the medullary par- 
ticles, mentioned in this theory, ſeem peculiarly 
ſuited to anſwer the ſeveral quick and ſurprizing effects 
of theſe poiſons. The pain, ſwelling, redneſs, and 
lividneſs, all around the part affected, may eaſily be 
derived from the vibrations propagated all around. 
Oils and fats, rubbed upon the part, may, by damp- 
ing theſe, prevent the ill effects. Vibrations, propaga- 
ted either along the ſkin, through the mouth and noſe, 
or up to the brain, and thence along the eighth pair 
of nerves, or, which 1s moſt probable, both ways, to 
that very ſenſible part the ſtomach, may produce 
ſickneſs and vomitings. And if the gall-duct be 
contracted from the ſame cauſe during the vomitings, 
a ſudden jaundice will follow from the violence with 
which the gall is forced back into the blood by the 
action of vomiting. Joy, +4 * fear, melan- 
choly, may eaſily follow according to the reſpective 
| natures of the poiſons, becauſe theſe, e e to 
this theory, all ariſe from and are attended by corre- 
ſponding vibrations in the white medullary ſubſtance 
of the brain. And a like account may be given of 
the averſion to black, and the delight in glaring 
objects, and ſtrong colours. The correſponding 
nerves of different animals have probably a general 
reſemblance to each other, juſt as the correſponding 
viſcera and fluids have. And thus the poiſon of rabid 
| the WY mnimals may have a peculiar power of affecting the 
arts. nerves of the fauces, and muſcles of deglutition, ſo 
as to produce the hydrophobia. Cold bathing alſo, 
duce and muſic, whoſe immediate effects ſeem confined to 
1 the ſolids, to the exciting vibrations in them, may 
\@ vi 2 a in the bite of a mad dog, and of the 
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However, what is here alleged is not at all to be 


ſo underſtood, as if the immediate effects of poiſons 
upon the fluids were not alſo very conſiderable. In 
ſome caſes they may be greater, in others leſs, than 


thoſe exerted upon the ſolids. It ſeems probable, 


that the poiſon is communicated from the fluids im- 


mediately affected to thoſe at a diſtance, chiefly by | 


means of the ſerous veſſels. For theſe, having nu. 
merous immediate communications with each other, 
will tranſmit it freely, and yet ſo as that all the 
neighbouring parts may be affected ſomewhat in pro- 
portion to their nearneſs to the ſeat of the injury, as 
they are found in fact to be; whereas, were the diffu- 
ſion of the poiſon to be made by the circulation of 
the fluids alone, all the parts would have an equal 
chance. But the propagation of the poiſon along 
the ſolid capillaments of the nerves is alſo a principal 
reaſon why the neighbouring parts are more affected 
than the diſtant ones. The effects of inoculation 


bear a great reſemblance to thoſe of venomous bites 


and ſtings; and the ſame may be ſaid of venereal and 
other infections, 


PROP. XXX. 


To examine how far the tangible Qualities of Bodies 
admit of an Explanation agreeable to the Dofirine 
of Vibrations. 


HiTHERTo we have conſidered only the more vigo- 
rous ſenſations of feeling, ſuch as may be called the 
pleaſures and pains of this ſenſe. We come nov 
to the feeble and adiaphorous ſenſations. Theſe ate 
moiſture, dryneſs, ſoftneſs, with fluidity, hardneh, 
ſmoothneſs, roughneſs, motion, reſt, diſtance, and 
figure. Now it ſeems very eaſy to conceive, that 
theſe, with their ſeveral varieties, may impreſs cor- 
reſponding varieties, of vibrations upon the nerve 


of 
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of feeling; alſo, that theſe laſt varieties will be 
chiefly compoſitions of the vibrations ariſing from 
preſſure, and muſcular contraction, i. e. from the 
vis inertiæ of matter. 5 | | 
Thus, fince moiſt bodies adhere to the fingers, and 
ſo leave a ſmoothneſs with their own degree of cold 
or heat upon them, moiſture may be judged of by 
the touch from this peculiar alteration of vibrations ; 
and dryneſs from the abſence of it. Liquid. bodies 
make no alteration of figure in our fingers, and 
yield eaſily to their motions : ſoft ones do the ſame 
in a leſs degree; hard ones the contrary. Smooth 
bodies make an equable preſſure, and give no reſiſt- 
ance to a motion along their ſurfaces ; rough ones 
the contrary. The motions of our own bodies are 
attended by the vibrations peculiar to preſſure, and 
muſcular contraction; of other bodies, which touch 
our own, by thoſe from preſſure, We judge of reſt 
by the abſence of theſe. Diſtance is judged of by the 
| quantity of motion, and figure by the relative quan- 
tity of diſtance. And thus it appears, that all de- 
grees and kinds of theſe tangible qualities may im- 
preſs correſponding vibrations upon thoſe regions of 
white medullary ſubſtance of the brain, and ſpinal 
marrow, which correſpond to the ſkin and muſcles. 
The ſame qualities are made alſo by means of 
light to impreſs vibrations upon our eyes, which cor- 
reſpond in great meaſure to thoſe made on the ſenſe 
of feeling, ſo as to vary with their varieties. And 
as the ſenſe of ſight is much more extenſive and 
expedite than feeling, we judge of tangible quali- 


„ ͤ v 


now dies chiefly by ſight; which therefore may be con- 
> are ſdered, agreeably to Biſhop Berkley's remark, as 
neſs, a philoſophical language for the ideas of feeling; 
and being, for the moſt part, an adequate repreſentative 


of them, and a language common to all mankind, 
nd in which they all agree very nearly, after a mode-, 
rate degree of experience. | Rents, 

| However, 


1 
1 
1 


ſage what other tangible impreſſions the body under 
bodies; of which again we are to determine by our 
that we call the touch the reality, light the repreſen- 


others would follow upon varying the circumſtances; 


the picture of a knife, drawn ſo well as to deceive his 


ſource of information in reſpect of the eſſential pro- 


principal key to the knowledge of the external world. 
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However, if the informations from touch and ſight 
diſagree at any time, we are always to depend upon 
touch, as that which, according to the uſual ways of 
ſpeaking on theſe ſubjects, is the true repreſentation 
of the eſſential properties, i. e. as the earneſt and pre- 


conſideration will make upon our feeling in other cir. 
cumſtances; alſo what changes it will produce in other 


feeling, if the viſual language ſhould not happen to 
correſpond to it exactly. And it is from this difference 


tative: alſo that a perſon born blind may foretel with 
certainty, from his preſent tangible impreſſions, what 


whereas if we could ſuppoſe a perſon to be born with- 
out feeling, and to arrive at man's eſtate, he could not 
from his preſent viſible impreſſions judge what others 
would follow upon varying the circumſtances. Thus 


eye, would not when applied to another body, pro- 
duce the ſame change of viſible impreſſions, as a rel 
knife does, when it ſeparates the parts of the bod) 
through which it paſſes. But the touch is not liable w 
theſe deceptions. As it is therefore the fundamental ill « 

{ 


perties of matter, it may be conſidered as our firſt and 


PROP. XXXI. 


To explain in what Manner wwe are enabled to judge 
the Seat of Impreſſions made on the external Surfact 
of our Bodies. - | 


- Wnen we apply the parts of our bodies to each 
other, particularly our hands to the ſeveral parts 


the ſurface of our bodies, we excite vibrations - 
| | 3 bo 
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both parts, viz. both in the hands, and in that part 

of the ſurface which. we touch. Suppoſe the hand 

to paſs over the ſurface gradually, and the firſt im- 

preſſion will remain the ſame, while the laſt alters 

perpetually, becauſe the vibrations belonging to the 

laſt are excited in different nerves, and by conſe- 

quence enter the brain, or ſpinal marrow, at different 

parts. And this difference in the laſt impreſſion, 

or its vibrations, correſponding, always to the 

en which the impreſſion is made, will at laſt enable 

us to determine immediately what part of our bodies 

- we touch; i. e. what is the diſtance of the pare 

th touched from the mouth, noſe, ſhoulder, elbow, or 

other remarkable part, conſidered as a fixed point. 
For by paſling frequently from the mouth, noſe, &c. = 

to the part under conſideration, children learn this very 1 

early, even without attending to it at all explicitly. 1 
Sight alſo helps us to judge of this diſtance in 

the parts, which are frequently expoſed to view, and 

this in proportion to that frequency. 5 : 

Let us ſuppoſe then, that we are able to determine 

at once what external part of our bodies we touch, i. e. 

to determine how it is ſituated in reſpect of the other 


e to parts, and to ſhew the correſponding part in the body 

ntl of another perſon; it will follow, that if a like impreſ- | 

pro- ſion be made not by our own hand, but by that of 4 
another, or 'by any foreign body, we ſhall know at | 


once the part on which it is made. We ſhall alſo, ſup- 
poling us arrived at a ſufficient degree of voluntary 1 
power over the muſcles, be able at once to put our 
hand upon the part on which the impreſſion is made. 
By degrees we ſhall learn to diſtinguiſh the part, 
not only when an impreſſion like the gentle ones of our 
hands is made upon it, but alſo when a vivid, rude, 
or painful one is. For, firſt, all impreſſions made 
upon the ſame part agree in. this, whatever be their 
arts d differences as to kind and degree, that they enter by 
ns u de fame nerves, and at the ſame part of the brain, and 
| | | ſpinal 


4 
ji 
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ſpinal marrow. Secondly, we impreſs a great variety 


of ſenſations ourſelves by our hands, according as 
they are hot or cold, by friction, ſcratching, &c. and 
moſt impreſſions from foreign bodies will bear ſome 
reſemblance to ſome of theſe. Thirdly, we often 
ſee upon what part impreſſions from foreign bodies 
are made. Fourthly, when they leave permanent ef. 
fects, as in wounds, burns, &c. we always examine 
by feeling, where the impreſſion was made. 

Now from all theſe things laid together it follows, 
that in itchings from an internal cauſe, and in im- 
preſſions where neither our hand nor eye give us any 
information, we ſhall, however, be able to determine at 
once with tolerable accuracy what external part 1s af- 
fected, and to put our hand upon it, ſo as to confirm 
our preſent judgment, and render our future judg- 
ment, and voluntary power, more certain and ready, 
We ſhall alſo do this moſt readily in thoſe parts which 
we ſee and feel moſt frequently, the hands for in- 
ſtance ; leſs ſo, ceteris paribus, in thoſe we ſeldom 


ſee or feel; and leaſt ſo, where we never ſee the part, Wl 


and ſeldom touch it. At leaſt this ſeems to reſult 
from the theory. But it is to be obſerved, that the 
fact ought to be tried chiefly in children. For in 


adults the ſeveral degrees approach more to per- 


tection, i. e. to an equality among themſelves. 


P. R O . 


To explain in what Manner, and io what Degree, ut 
are enabled to judge of the Seat of internal Pains. 


Here we may obſerve, firſt, that as we never {et 
or feel the internal parts, ſuch as the lungs, heart, 
ſtomach, inteſtines, liver, kidneys, bladder, &c. ue 
can have no direct information in the manner ex- 
plained under the foregoing propoſition. 


Secondly, 
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Secondly, Since all pains diffuſe an increaſe of 
ribrations into the neighbouring parts, the increaſed 
ibrations in the external parts, ariſing from internal 
pains, will be a groſs general direction, ſo as to de- 
ermine the ſeat of the pain within groſs. limits, in 
eſpect of ſuperior and inferior, anterior and poſterior, 
ight and left. oy: : 
Thirdly, Preſſing the external parts, ſo as to aug- 
ent or alleviate the internal pain, muſt contribute alſo. 
Fourthly, Since all the internal parts in the thorax 
and abdomen receive branches from the intercoſtal 
Nerve, which communicates with each vertebral pair, 
t follows that the internal pains will ſend vibrations 
p to the ſpinal marrow, which will enter in at the ſame 


>? a „ 


* 


if. arts of it, as the vibrations from external pains in 
m e neighbourhood. At the ſame time it appears from 
g he many ganglions, plexuſes, and communications of 
Jy erves in the 7horax and abdomen, alſo. from the 


rrigin and diſtribution of the nerves of the cauda 


W-71ina, that this can be no more than a groſs general 


om irection; and that the great number of ſympatheric 
at, nfluences from theſe cauſes, alſo from the running of 
ſur vibrations along membranes, and from their fixing par- 
the icularly in nervous parts, or extreme ones, will give 
in occaſion to many deceptions here, and in certain caſes 
xer- Wnake the pain be felt, i. e. appear to be, in parts at 


a conſiderable diſtance from the ſeat of the diſorder. 
Fifthly, Suppoſe the patient to ſhew by the exter- 
nal parts whereabouts his pain is felt internally, then 
the phyſician may, from his knowledge of the ſituation 
ſof the internal parts in reſpect of the external, gueſs 
pretty nearly, what internal part is affected. 
8 Sixthly, The ſymptoms attending the pain, its 


functions of the parts, with the hiſtory of diſeaſes, 
and morbid. difſeCtions, will enable the phyſician to 
determine with great preciſion in ſorne caſes, and 
help a little in moſt, | 


cauſe and conſequences, compared with the natural 


Seventhly, 
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Seventhly, When the patient has had long exper. 
ence of the fame kind of internal pains, or of differ. 
ent ones, he deſcribes more exactly, and alſo get, 
certain fixed points, to which he refers his pains. - 
Eighthly, Anatomiſts and phyſicians may ſometime 
judge with great exactneſs in their own caſes, having 
both a knowledge of the parts, and their functions 
and alſo their own feelings, to guide them. 
This ſubject deſerves a particular and accurate 
examination, it being of great conſequence to be able 
to diſcover the ſeat and cauſa proxima of the dil. 
temper, from the complaints of the patient, and from 
the previous .concomitant, and conſequent circum- 
ſtances. I hope theſe two propoſitions may caſt ſome 
light upon it. | -— | 

Here we may add an obſervation deducible from 

the doctrine of aſſociation, viz. as we learn by de- 
grees, from impreſſions made on the ſurfaces of ou 
bodies, to attend particularly to the ſenſations im- 
preſſed on, or exiſting in each part, at pleaſure, i.. 
to magnify the vibrations which take place in it; 
ſo, after diſorders in the internal parts, the aſſociated 
circumſtances ſeem often to renew the painful vibrati 
ons there, and to occaſion either the return of the like 
diſorder, or ſome other; at leaſt to have a conſider- 
able ſhare in theſe effects, when produced by their 
cauſes in an inferior degree. Thus diſorders in the 
bowels, cauſed at firſt by acrid impreſſions lay the 
foundation for a return of like diſorders on leſs oc- 
caſions. Thus women that have often miſcarried, 
ſeem to irritate the muſcular fibres of the uterus by 
the recollection of the aſſociated circumſtances, and ſo 
to diſpoſe themſelves to miſcarry more than accord- 
ing to the mere bodily tendency ; fear and concen 
having alſo a great influence here. All this will be 
farther illuſtrated by what follows under the next 
propoſition, 5 


PRO. 


Iſyſten 


varle. 
pains 
alſo } 
ences 
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F XXXIII. 


To explain in what Manner, and to what Degree, the 
Pleaſures and Pains of Feeling contribute, according 
to the Doctrine of Aſſociation, to the Formation of our 
intellectual Pleaſures and Pains. : 


ot leaving traces, and of aſſociation, that all the 
pains from intenſe heat and cold, wounds, inflam- 
mations, &c. will leave a diſpoſition in the nervous 
ſyſtem to run into miniature vibrations of the ſame 
kind, and that theſe miniature vibrations will be excited 
chiefly by the aſſociated circumſtances. That is to 
ſay, The appearance of the fire, or of a knife, eſpeci- 
ally in circumſtances like to thoſe in which the child 
was burnt or cut, will raiſe up in the child's nervous 
ſyſtem painful vibrations of the ſame kind with, but 
leſs in degree than, thoſe which the actual burn or 
wound occaſioned. | 
By degrees theſe miniature pains will be transferred 
upon the words, and other ſymbols, which denote theſe 
and ſuch-like objects and circumſtances : however, as 
the diffuſion is greater, the pain transferred from a ſingle 
cauſe muſt become leſs. But then, ſince a great variety 
of particular miniatures are transferred upon each 


of feeling affect each other by various aſſociations, 
and each of them transfers a miniature of its own minia- 
ture upon more general words, &c. it comes to pals 
at Jaſt, that the various verbal and other ſymbols of 
the pains of feeling, alſo of other pains bodily and 
mental, excite a compound vibration formed from a 
variety of miniatures, which exceeds ordinary actual 
pains in ſtrength. Theſe compound vibrations will 
alſo have a general reſemblance, and particular differ- 
ences in reſpect of each other. 


It 


Ir follows from the foregoing account of che power 


word, ſince alſo the words expreſſing the ſeveral pains 
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It follows therefore 4 priori, as one may ſay, and nd 
a ſynthetic kind of demonſtration, that, admitting the Holar! 
powers of leaving traces, and of aſſociation, compouni 
or mental pains will ariſe from ſimple bodily ones hy 
means of words, ſymbols, and aſſociated circumſtance, 
And they ſeem to me to anſwer in kind and degree Nc. 
the facts in general. If, farther, we admit the doctrine Mimi 
of vibrations, then theſe compound mental pains wil f in 
ariſe from, or be attended by, violent vibrations in Mains, 
the nervous ſyſtem, and particularly in the brain, dictur 

Agreeably to this account, we may obſerve, that ie A 
mere words denoting bodily pains, though not formed 
into propoſitions or threatenings, affect children. Hoy. 
ever, ſince there happen daily aſſociations of the men MW 27t 
words with freedom and ſecurity, and of propoſition | 
and threatenings with ſufferings, children learn by de. 
grees to confine their fear, ſorrow, &c. to thoſe things 
which are eſteemed the genuine ſigns, reaſons, cauſes 
Ke. of ſufferings. This is the caſe in general; but 
there are great particular differences both in children Homur 
and adults; which yet, if accurately purſued, woull 
probably not only be conſiſtent with, but even con- 


firm and illuſtrate, the doctrine of aſſociation. mon, 
And we may conclude upon the whole, ſince tit 

pains of feeling are far more numerous and violet Sec 

than thoſe of all the other ſenſes put together, that is ſe 


the greateſt part of our intellectual pains are dedi· il fa 
cible from them. 2 | 8 
In like manner the pleaſures of an agreeable warmth, e Th 
and refreſhing coolneſs, when we are cold or hot t-. , 
ſpectively, of gentle friction and titillation, len le 
traces of themſelves, which by aſſociation are made ſore! 
to depend upon words, and other ſymbols. But thel f the 
pleaſures, being faint and rare in compariſon d 
others, particularly of thoſe of taſte, have but a ſmall 
ſhare in forming the intellectual pleaſures. T itillatin Hut! 
may perhaps be excepted. For laughter, which ariſe 
from it, is a principal pleaſure in young children 1 

| | anc Q 
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Ind a principal ſource of the other pleaſures, parti- 
W-ularly of thoſe of ſociality, and benevolence. Far- 
er, ſince the miniatures left by the pains of feeling 
nuſt in ſome caſes be faint originally, in others decline 
om the diffuſion, the faintneſs of the aſſociation, 
cc. theſe miniature pains will often fall within the 
mits of pleaſure, and conſequently become ſources 
f intellectual pleaſure; as in recollecting certain 
ans, in ſeeing battles, ſtorms, wild beaſts, or their 
Wictures, or reading deſcriptions of them. AP 


PROP. XXXIV. 


7 give an Account of the Ideas generated by tangible 
= | Impreſſions. 1 


HRE it may be obſerved, firſt, that the very 
yords, Burn, wound, &c. ſeem even in adults, though 
ot formed into propoſitions, or heightened by a 
Nonjunction of circumſtances, to excite, for the moſt 
art, a perception of the diſagreeable kind; how- 
Per, ſo faint in degree, that it may be reckoned 
mongſt the number of ideas, agreeably to the de- 
tions given in the introduction. 
Secondly, The words expreſſing the pleaſures of 
is ſenſe are probably attended with perceptions, though 
ill fainter in degree. Theſe perceptions may there- 
re be called the ideas belonging to thoſe words. 
Thirdly, The words moiſt, dry, ſoft, hard, ſmooth, 
pugh, can ſcarce be attended with any diſtinguiſh- 
ble vibrations in the fingers, or parts of the brain 
reſponding thereto, on account of the faintneſs 
f the original impreſſions, and the great varieties 
them; however, analogy leads us to think, that 
mething of this kind muſt happen in a low degree. 


ppropriated vibrations raiſed, they lead by aſſociation 
the words exprefling them ; and thus we can diſtin- 
Vor. I. | guiſh. 


ut when the qualities themſelves are felt, and the 


146 Of the Senſe. of Feeling. 


guiſh the ſeveral tangible qualities from each other 
by. the differences of their vibrations, and declare in 
words what each 1s. q | 
Fourthly, The vibrations excited in the ſenſe d 
feeling by motion, diſtance, and figure, are ſo fain; 
and fo various, that neither theſe words, nor any rel 
ted expreſſions, can be ſuppoſed to excite any mini. 
ature vibrations 1n this ſenſe. Yet ſtill, upon feeling 
motions and figures, and paſſing over diſtances, the 
differences of vibrations from preſſure and muſculx 
contraction, i. e. from the vis inertiæ of our om 
bodies, or of foreign matter, ſuggeſt to us the words 
expreſſing theſe, with their varieties, by aſſociation, 
Fifthly, The great extent of the ſenſe of feeling 
tends to make the miniatures fainter, eſpecially as fr 
as the external parts are concerned; and would pro- 
bably have ſo powerful an effect upon the miniature 
raiſed in the internal parts, as to make them by oppoſing 
deſtroy one another, did not all the impreſſions of tie 
ſame nature, viz. all thoſe from heat; from cold, fron 
friction, &c. by whatever external part they ene, 
produce nearly the ſame effect upon the brain. When 
the ſeveral miniatures left by particular impreſſions 
the ſame kind muſt ſtrengthen one another in tie 
internal parts, at the ſame time that they obliterate on 
another in the external ones. However, where a pe- 
ſon has ſuffered much by a particular wound, ulce, 
&c. it ſeems according to the theory, that an idea d 
it ſhould be left in the part affected, or correſpond 
ing region of the brain, or ſpinal marrow, 
Sixthly, The viſible ideas of the bodies which in. 
preſs the ſeveral ſenſations of feeling upon us, are, li 
all other viſible ones, ſo vivid and definite, that th 
mix themſelves with, and ſomewhat obſcure, the mul 
vivid ideas of feeling, and quite overpower the fall 
ones. Sight communicates to us at once the {itt 
ſhape, and colour of objects; feeling cannot do ts 
laft at all, and the two firſt only in a tedious way; ao 
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is ſcarce ever employed for that purpoſe by thoſe who 


ſce. Hence perſons born blind muſt have far more 
vivid and definite ideas of feeling than others. An 


inquiry into their real experiences would preatly 

contribute to correct, illuſtrate, and improve, the 

theory of ideas, and their aſſociationns. 
PROP. XXXV. 

J explain the automatic Motions, which ariſe from 

tangible Impreſſions. ' IO 


Taz principal of theſe is the action of crying, 


hich is in all animals, but eſpecially young 


nes, the natural and neceſſary conſequence of pain. 
have already given ſome account of this action; 
but will here enter into a more particular detail 
ff the circumſtances, and their agreement with the 
foregoing theory. | e 

Let us ſuppoſe then a young child to have a very 
painful impreſſion made upon the ſkin, as by a burn. 


It is plain that the violent vibrations excited in the 


njured part, will paſs up to the brain, and over the 
vhole muſcular ſyſtem, immediately; putting all the 
uſcles into a ſtate of contraction, as much as may 

de, i. e. making the ſtrongeſt ſet of muſcles every 
mhere overpower the weaker, for a certain time, and 
hen give place to them for a certain other time, and 
0 on alternately. Since therefore the muſcles of ex- 
ration are ſtronger than thoſe of inſpiration, the 
ur will be forced ſtrongly out of the 7horax through 
he larynx, and, by conſequence, yield a ſound. It 
ontributes to this, that the muſcles of the os hyoides 
nd larynx, acting all together, and drawing different 
vays, mult ſuſpend the cartilages of the /arynx, fo as 
doth to narrow the paſſage of the air, and alſo render 
eſe cartilages more ſuſceptible of vibrations. As 

o the muſcles which contract and dilate the larynx, 
T. 4 they 
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they are perhaps about equal in ſtrength to each other 
and therefore may, by oppoſing each other, 
the chink in a ſtate intermediate between its leaſt ani if 
greateſt dilatation. _ | 
That the ſtrongeſt ſet of antagoniſt muſcles over. 
power the weaker, during the great effort in cryi 
may farther appear from the action of the extenſon ion 
of the neck, and flexors of the hand (both which ſeh 
are ſtronger than their antagoniſts), at that time, 
If it be objected here, that the elevators of th 
lower jaw, being ſtronger than the depreſſors, ough 


to keep the mouth ſhut during the action of crying It 
according to the foregoing reaſoning, whereas the Mile+11y 
contrary always happens; I anſwer, firſt, that whe WWWubja 
both theſe ſets of muſcles act at the ſame time, in oi 
proportion to their natural ſtrength, the mouth ought pect 
to be a little opened; ſecondly, that the vibration ihe i 
which take place in the cartilages of the /arynx ſen Nhe ſi 
to impart a peculiar degree of force to all the neigh 
bouring muſcles, i. e. to the depreſſors of the low 
Jaw ; and, thirdly, that the muſcles which paſs fron 
the larynx and os hyoides to the lower jaw act to u 
advantage in drawing it down, in the preſent cat er 
becauſe the os hyoides is at this time fixed by in me 
other muſcles. 76 Vo, 
The diſtortions of the face, which happen pr 
viouſly to crying, and during the courſe of it, {en 1 
to be ſufficiently agreeable to the notions here ad 
vanced ; the muſcles, which draw the lips from eat * 
2 being much ftronger, than thoſe which cat = 5 
them. Bt wy 
The manner in which titillation occaſions Jaugitf y J 
in its automatic, ſtate, has been already explained 1 , 
We may add here, that touching the cheeks d | ＋ 


young children gently will excite ſmiling. 
Friction alſo occaſions many automatic moto 
in young children, as may be obſerved when the 
naked bodies, or hairy ſcalps, are rubbed yy 
| | nurici 
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WW urſe's hand; the motion being determined in theſe 
Caſes, as appears, by the ſtrength and vicinity of the 
noſcles. = 0 
The contraction of the hand in young children, 
vhich has been taken notice of already, may be 
xcited by titillation, friction, and almoſt any impreſ- 
ſion on the palm; and is to be deduced partly from 
he ſuperior ſtrength of the flexors here, partly from 
the exquiſite ſenſibility of the palm. The contrac- 
jon of the foot from impreſſions made on the ſole 
is analogous to that of the hand. 

It may not perhaps be amiſs to add here, that the 
ellular ſubſtance intervenes leſs between the ſkin and 
ubjacent muſcles in the ſcalp, palm, and ſole, than 
n other parts, as appears both from anatomical in- 
pection and emphyſemas ; and that this may increaſe 
Wie influence of the impreſſions on theſe parts over 

the ſubjacent muſcles, | 


J 
\ 
: 


64 


PROP. XXXVI. 


o explain the Manner, in which the automatic Motions, 
mentioned in the laſt Propoſition, are converted into 
voluntary and ſemivoluntary ones. 


Tris has been done, in ſome meaſure, already, 


r n reſpect of the actions of crying, and oontracting 
Ae hand, and their derivatives, ſpeaking and hand- 


n 2 propoſition appropriated to the diſtinct con- 


have therefore inſerted the preſent propoſition chiefly 
or the ſake of regularity, and that the reader might 
jave in one ſhort view, from the propoſitions of this 
Ction, all the principal heads of inquiry relating 
o the ſenſe of feeling, | 


L 3 It 


ing; and will be done more completely hereafter 


ideration of the motions that are perfectly voluntary. 


2 
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It may not, however, be improper here to obſerve, 
that the great variety of frictions, flexures, and 
ſitions, which nurſes give to young children, make 
a proportipnal variety of combinations of muſcle; 
which act together; and that theſe, by oppoſing the 
natyral ones from juxtapoſition, derivation of nerve, 
&c. to a certain degree, prepare the way for ſuc 
voluntary combinations, as are requiſite in the futur 
incidents of life. 3 | 1 


ECT. 


\ . 
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SEE = It; 
OF THE SENSE OF TASTE = 


xn nr TE 

1 aſign the Extent f the Organ of Taſte, and 10 
explain, in general, the different Powers lodged in the 8 
different Parts of it. FE ren _—_— 


Tux taſte may be diſtinguiſhed into two kinds, as 
before obſerved of feeling, viz. the particular ex- 
uiſite one, which reſides in the tongue, and eſpeci- 
ally in the tip of it; and the general one, which 
xtends itſelf to the inſides of the lips and cheeks, 
o the palate, fauces, peſophagus, ſtomach, and whole 
alimentary duct, quite down to the anus; the ſenſi- be. 
bility growing perhaps leſs and leſs, perpetually, in 9 

going from the ſtomach to the refum.' The ſen- 
bility of the alimentary duct is probably of the 
ame kind with, and not much greater in degree 
an, that of the internal ſurfaces of the gall- bladder, 
rinary- bladder, pelvis, ureters, and, in general, 1 
ff the ſecretory and excretory veſſels, and of the i 
eceptacles belonging to the glands. But I refer 1 
he ſenſations of this du& to the taſte, on account 1 
df their connection with thoſe of the tongue, in = 
eſpect of their cauſes, uſes, and effects. | | "i 
As to the particular and ſuperior powers of the 4 
ongue, they may, in part, be deduced from the 
umber and largeneſs of its papillæ, and from their 
ling above the ſurface in living perſons more re- 
arkably than any other ſentient papillæ in the whole 1 
dody, ſo as to be extreme parts in an eminent degree. WW 
o which we ought perhaps to add, that the tip and 
des, in which the taſte is moſt exquiſite, are alſo 
L 4 extreme 
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extreme parts. But there may be likewiſe a differ. 
ent peculiar diſtribution, and other cauſes of 4 
exquiſite ſenſibility, in the nerves of the tongue. 

It deſerves notice here, that the friction of the 
tongue againſt the palate is neceſſary, in order to ex. 
cite the taſtes of the aliments, which we maſticate, in 
perfection. This practice is analogous to that of 
rubbing the ends of the fingers upon ſuch bodies x 
we examine accurately by feeling ; and both ap 
ſuitable to the notion of vibrations; alſo to that gf 
the diſtention and erection of the ſentient papille: 
which may even be ſeen in the papillæ of the tongue. 
It has been obſerved, that bitters and acids ap- 
plied to funguſes of the brain, and even to iſſues upon 
the vertex, have ſometimes occaſioned the ſenſations 
of the taſtes reſpectively ariſing from the ſame bitter 
and acids, when applied to the tongue. This my 
perhaps be ſolved by ſuppoſing, that the bitters and 
acids, when applied to the nerves of the fifth pai, 
in the funguſes of the brain, and to thoſe of the 
ſeventh, or perhaps of the fifth alſo, in the iſſues (for 
the fifth pair may tranſmit ſome branches to the ex 
ternal integuments from the dura mater, at the vertex), 
ſend up their own ſpecific vibrations into thoſe region 
of the brain, which are the peculiar reſidence of taſte, 
i. e. to the regions which correſpond to the fifth pai, 
according to ſome anatomiſts. And theſe ſenſation 
may even afford ſome evidence, that the filth 
pair, not the ninth, ſupplies the tongue with ſenſory 
nerves. 


PRO! 


of the Senſe of Taſte. 153 


PROP. XXXVIIL 
70 examine how far the Phenomena of Taſtes, 2 


their ſpecific Differences, are ſuitable to the Doctrine 
of Vibrations. 3.06 5 


HxRE 1 obſerve, firſt, that heating any ſapid liquid 


preſſion of ſuch taſtes generates a heat in the organ, 
which remains after the peculiar taſte ceaſes. Now 
this conneCtion of certain taſtes with heat is ſome 


led we allow heat to ariſe from them, according 
o the common opinion, OE, 

Secondly, Since diſagreeable taſtes muſt, accord- 
ing to the account of pain given above, ariſe from 
ſuch a violence in the vibrations excited, as produce 


ore moderate degrees of vibrations, which, though 
hey approach to the ſolution of continuity, yet fall 
hort of it; the pains of taſte muſt proceed from 


kbly to this, bodies which impreſs very active and 
liſagreeable taſtes, manifeſt great activity in other 
rials, for the moſt part. | 

W Thirdly, It is very difficult to give any plauſible 
account of the great variety of pleaſant and unpleaſant 
aſtes from the doctrine of vibrations. However, the 
lifferent frequency of vibrations, which belongs to 
he ſmall particles of different ſapid bodies, may be. 
in a good meaſure, the ſource of this great variety. 
For if the particles of the body A oſcillate twice, 
hile thoſe of the body B oſcillate only once, 
he ſenſations excited by them may be different, 
hongh both fall within the limits of pleaſure, or 
oth paſs into thoſe of pain. The differences of 

x : degree 


increaſes its taſte, eſpecially if it be of the bitter, ſpi- 
rituous, or acrid kind; and, converſely, that the im- 


preſumption, that they ariſe from vibrations, provi- 


e ſolution of continuity, and pleaſant taſtes, from 


onger vibrations than the pleaſures. And, agree- 
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degree may alſo contribute; for it is obſervable, that 
different diſagreeable taſtes, in declining, leaye 
agreeable ones, which approach to each other 
This I have experienced in aloes, lime, and green 
tea not ſweetened. It may therefore be, that the 
different diſagreeable taſtes were ſuch rather on ac. 
count of degree than kind. And, upon the whole 
it may be, that the ſeveral combinations of the dif. 
ferences of kind with thoſe of degree may be ſuf. 
cient in number to account for all the varieties and 
ſpecific differences of taſtes. _ 

Fourthly, Taſtes appear to be more different than 
they are from the odours which accompany ſome 
of them. And this obſervation, by reducing the 
number of taſtes properly ſo called, does ſomewhat 
leſſen the difficulty of accounting for their num. 
ber. But then it is alſo to be obſerved, that part df 
this difficulty is to be transferred to the head of odour, 
- Fifthly, The power of diſtinguiſhing taſtes ſeems 
to depend upon ſight, to a certain degree. And thi 
conſideration alſo leſſens the number of taſtes pro- 
perly ſo called. 

Sirxthly, If we ſuppoſe the ſapid body to conſiſt d 
partieles, that excite vibrations of different frequen- 
cies, which may be the caſe of many bodies 1n ther 
natural ſtate, and probably muſt be with fuch & 
are compounded by art, compound medicines for 
inſtance, a great variety of taſtes may ariſe, ſome . 
ſembling the taſtes of ſimple bodies, others totaly 
unlike theſe : juſt as ſome of the colours reflected by 
natural and artificial bodies reſemble one or other of tit 


ay 
ſimple primary ones, whilſt others are colours ti Wi N 
can ſcarce be referred to any of theſe, And we mi one 
farther ſuppoſe, in both caſes, that where the vibr- ve! 
tions approach ſo near, in frequency as to over-rul al 
each other, and produce one ſpecies only, th". 
reſults a taſte, or a colour, that reſembles a prima) Bl | 


one; whereas, if the vibrations differ ſo much in fte 
7 quenc!) 
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quency, as that two or. more principal ſpecieſes keep 
their own frequency, the taſte, or colour, generated 
fom them, cannot be likened to any primary one. 

Seventhly, That there are different ſpecieſes of vi- 
brations, which yet all conſtitute ſweet or bitter, I 
conjecture not only from the foregoing general reaſon- 
ng, but alſo becauſe there are both ſweets and bit- 


and mineral. Thus milk, ſugar, and ſaccharum ſa- 
urni, all yield a ſweet taſte; gall, aloes, and 
ryſtals of ſilver, all a bitter one. | 

Eighthly, Some differences of taſte may ariſe 
from the different time required for the ſolution, 


rom the different local effect which they may have 


pon the papillæ, when ablorbed by their venous 
eſſels, &c. . 


i 


| Ninthly, Very nauſeous and ſtupefacient taſtes may 
derhaps ariſe from violent and irregular vibrations, 


t, impreſſed by the ſtroke of the torpeds. | 
'Tenthly, It ſeems to deſerve particular conſidera- 
ion here, that milk, and the fleſh of certain domeſ- 
ic animals, yield taſtes; which are naturally and 
originally pleaſant, to a conſiderable degree, and yet 
Wot in exceſs, as ſugar, and other very ſweet bodies, 


ery much in the ſtrength and frequency of vibrations 
vith the particles of our own folids and fluids, They 
ay therefore juſt moderately increaſe the natural 
\brations of the organ, when applied thereto, and 
nforced by ſuction, maſtication, and friction of the 
Pongue againft the palate. For the ſame reaſons 
de may gueſs, that the common diet of animals does 
ot undergo very great changes, in reſpect of the 
bratory- motions of its particles, from its cir- 
ulation, and conſequent aſſimilation, However; 

there 


ters in all the three kingdoms, animal, vegetable, 


End conſequent activity, of the ſapid particles, alſo 


and bear ſome analogy. to the ſenſation, or want of 


re, For it is reaſonable to conclude, that the par- 
cles of milk, and common fleſh-meats, muſt agree 
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there are ſome eminent inſtances to the contray, 
eſpecially in poiſons. Theſe laſt obſervations my 
be extended to vegetables, ſalutary and poiſonoy 
reſpectively. | | . 
Eleventhly, Some acrid taſtes, that of muſtar 
for inſtance, affect the tip of the 4vula, and th 
edge of the ſoft palate, in a particular manner 
Now this may a little confirm the conjectures aboy 
made concerning the ſenſibility and irritability d 
extreme parts. | | 
Twelfthly, It is eaſy to conceive, upon the prin. 
ciples of theſe papers, how ſweets and bitters of a 
inferior degree ſhould render thoſe of a ſuperior om 
leſs affecting, reſpectively, as they are found to do. ir 
The foregoing articles are only imperfect con. 
jectures, and do not even approach to a ſatisfacton 
ſolution. They may juſt ſerve to ſhew, that the 
doctrine of vibrations is as fuitable to the phænomen 
of taſtes, as any other hypotheſis yet propoſed, 
The following methods may perhaps be of ſome ut 
for the analyſis of taſtes, TEE LEI 
| Firſt, To make trials upon bodies whoſe particle 
ſeem ſimilar to each other. Such are perhaps diſtilled 
ſpirits, acid, alkaline, and fermented ; allo falts, anl 
oils ; but they muſt all be ſufficiently purified by u. IF"? 
peated diſtillations, ſolutions, and ſuch-hke chemici 
operations ; elſe we are ſure, that their component 
particles are heterogeneous. — 
Secondly, To note the changes of tafte in chemi: 
cal operations, and compare them with the changs 
of colour; which laſt, by diſcovering the ſizes d 
the particles, may determine many things relating v 
their mutual actions. The ſolutions of metals 1 
acids, by affording many ſingular and vivid taſtes 
and ſometimes colours, ſeem to deſerve eſpecii 
notice here. | 
Thirdly, There are many regular changes in m. 
tural bodies, which, by compariſon. with other ph. 
| nomen 


omena, may be of uſe, Thus it is remarkable, 


hilſt unripe, then ſweet, then vinous, after the 
fermentation, then acid again, after the ſecond 

ermentation. | | | 

This inquiry is of great importance in medicine 


apable of becoming a principal guide in diſcovering 
he mutual actions of the ſmall particles of bodies. 


y not perhaps be more complex than that of 


dir Jaac Newton's time, as that of taſtes does now; 
rhich is ſome encouragement to make an attempt. 


. PROP. XXXIX. 

7 Jo examine how far the ſeveral Senſations, which affect 

P the Stomach and Bowels, may.be explained agreeably 
to the Doctrine of Vibrations. | 

ein eaſily be conceived, that if taſtes, properly 

called (of which under the laſt propoſition), 


avour, or ſuit with, the doctrine of vibrations, the 
enſations of the ſtomach and bowels may likewiſe. 
But a particular examination of theſe ſenſations, and 
ompariſon of them with taſtes, will make this more 
vident, 


Fit, then, we may obſerve, that the ſtomach is 
es ſenſible than the tongue, the bowels in general 


han the ſtomach, and the inferior bowels than the 
uperior. Thus opium, and bitters, and ſometimes 


* pirituous liquors are diſagreeable to the tongue, 
cor fall within the limits of pleaſure in the ſtomach. 


Thus bile is extremely nauſeous in the mouth, and 
ffends even the ſtomach ; but it cannot be diſagree- 
ble to the duodenum, which it firſt enters, or the 
| bowels, 
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hat the juice of many or moſt fruits is firſt acid, i. e. 


and philoſophy. And the theory of taſtes appears 


he difficulty is to make a beginning. This theory 


olours ; one may, at leaſt, affirm, that the theory : 
colours appeared as complex and intricate before 
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bowels, through which it paſſes. Thus allo the fer 
ſeem to be equally ſuited to the ſeveral bowels alon 
which they deſcend, though they grow perpetualh 
more putrid and acrimonious in their deſcent, i., 
there 1s an abatement of ſenſibility in the bowel, 
which correſponds to the increaſe of acrimony i 
feeces. | i 4 EIT 
If it be objected here, that honey, mercurius dulti, 
&c. offend the ſtomach and bowels often, though 
pleaſant or inſipid in the mouth, I anſwer, that fuch 
bodies require time, heat, ſolution, &c. before the 
whole of their qualities can be exerted. | 
Secondly, The particular manner in which opiate, 
fermented liquors, grateful aliments, and narcotic, 
may act firſt upon the ſtomach and bowels, and after. 
wards upon the whole body, agreeably to the dodtrie 
of vibrations, has been given above in treating d 
ſleep. 5 | 
' Thirdly, The action of vomits, purges, and acnd 
poiſons, ſuch as corroſive ſublimate, is very reconcil- 
able to this doctrine, by only ſuppoſing, that the 
excite very vigorous vibrations, and that theſe ar 
communicated'to the muſcular coats of the ſtomach 
and bowels, to the muſcles of the abdomen, and 
in violent caſes, to the whole muſcular and nervous 
ſyſtem. I ſhall confider the automatic motion 
which ariſe from theſe cauſes, below, under a pat 
ticular propoſition. It may ſerve to ſhew the analog 
of the ſenſations, and the general nature of acne 
medicines, to obſerve, that theſe will often operit 
in ſeveral ways, viz. as vomits, purges, diureticy 
diaphoretics, ſternutatories, veſicatories, and co. 
roſives, by a change of application and circum 
ſtances. | 
Fourthly, Since the meats, to which particu 
perſons have an antipathy, and from which they . 
ceive violent ill effects, are, in general, highly grit 
ful to others, one may perhaps conjecture, that i 
vibrations 
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-brations excited by theſe meats in the ſtomachs of 
hoſe who have an antipathy to them, do but juſt 
af the limits of pleaſure ; fo as to diffuſe themſelves 
much farther, and more powerfully, than if the firſt 
mpreſſion was very painful. 1 = 07h 
Laſtly, The connection between the ſenſations 
ff the tongue and ſtomach, and conſequently between 
he manners of explaining them, may be inferred 
rom the office of the taſte, as a guide and guard to 
he organs of digeſtion ; which is very evident, in 
general, in all animals, notwithſtanding a few excep- 


jons, more eſpecially in men. 


PEN . 


Jo examine how far the Phænomena of Hunger are 
agreeable to the Doctrine of Vibrations. 
NaTURAL hunger may be reckoned a pleaſure 
n its firſt riſe, and to paſs into a pain only by increaſe' 
nd continuance, We may ſuppoſe therefore, that 
luring hunger the nerves of the ſtomach are ſo irri- 
ble, as that the common motions of the muſcular 
oat, and the impreſſions made by its contents, in con- 
quence of theſe motions, excite ſuch vigorous vibra- 
ons, as firſt he within the limits of pleaſure, and after- 
ards paſs into the limits of pain. And when the ſight 
food, or any other aſſociated circumſtance, increaſes 
he ſenſe of hunger inſtantaneouſly, it may be con- 
rctured to do ſo, in great meaſure, by increaſing the 
ontractions of the muſcular coat of the ſtomach. 
But the ſenſibility and irritability of the nerves of 


pon aliments yield a very different taſte, according 
s the perſon is ſatiated or hungry. And it is pro- 
— able farther, that the nerves of the upper part of the 

owels ſympathize with thoſe of the ſtomach in hun- 


egrees of it. 
atio | Let 


e tongue are alſo increaſed by hunger; for com- 


er; and increaſe the uneaſy ſenſation, in violent 


- 

5 2 

— 3 _ 

4 "av Ti & Tt ERP: 
3 


160 Of the Senſe of Taſte. 


Let us now conſider in what way food may be ſup. 
poſed to leſſen this ſenſibility and irritability of thy 
nerves of the tongue, ſtomach and bowels ; and 
how abſtinence, bitters, wines, &c. may increase 
them, upon the principles of theſe papers. 

Firſt, then, As the ſmall abſorbing veſſels in the 
mouth, ſtomach, and bowels, muſt, after eating fx 
ſome time, be ſaturated with alimentary particle, 
thoſe that are now applied will ſcarce make any in. 

preſſion for want of a ſufficient attraction, | 

Secondly, Such as are attracted cannot make an 
conſiderable difference of vibrations, becauſe the yi. 
brations which they are qualified to excite, do a. 
ready take place. And theſe two remarks, put v. 
gether, ſhew, that a perſon may reliſh a ſecond kind 
of food after being ſatiated with a firſt, _ 

Thirdly, The actions of maſtication, deglutition 
and digeſtion, exhauſt the neighbouring glands and 
glandular receptacles of their liquids, and the neigh 
bouring muſcular fibres, of their ready power of con. 
tracting: theſe parts are therefore no longer ſuſcep 
tible of a pleaſurable ſtate, or only in a low degree. 

Fourthly, Abſtinence reverſes all theſe ſteps; i 
which, however, the perpetual affuſion, dilution, and 
ablution of the ſaliva has a conſiderable ſhare. And 
thus after a proper interval the organs return to a ſtit 
of great ſenſibility and writability. | 
 Fifthly, Bitters and acids exhibited in a moderit 
degree ſeem gently to increaſe the vibratory motion 
and raiſe them before the due time to the degree tut 
correſponds to hunger. A ſmall quantity of foo 
has the ſame effect, alſo agreeable emotions of mind 
freſh air, exerciſe, and many other things. But! 
the bitters, acids, &c. be carried beyond a certal 
degree, they occaſion pain or ſickneſs, which 1s vel 
agreeable to the doctrine of vibrations, as laid dow 
in theſe papers, 

Sinthh, 
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Sixthly, In fevers the mouth, fauces, oeſophagus, 
and ſtomach, are hot, dry, inflamed, and incruſted. 
They are therefore preoccupied by vibrations of a kind 
quite different from thoſe which attend hunger, and 
therefore exclude this ſtate. 

It may not be amiſs to obſerve here, that th 
ſenſation of hunger is a guide and guard to the 
organs of digeſtion in a ſtill more eminent degree, 
han the taſtes of the ſeveral aliments. 


* MM 


To examine how far the Phanomena of Thirſt are 
agreeable to the Doctrine of Vibrations. 


TairsT is oppoſite to hunger, and is a general 
tendant upon fevers. It follows alſo, in an evi- 
lent manner from all conſiderable degrees of heat in 
he fauces. The nerves therefore of the mouth, 
fauces, oeſophagus, and ſtomach, are, during thirſt, 
reoccupied by diſagreeable vibrations, of the in- 
lammatory kind, as above obſerved. And as the 
pleaſures of taſte may be ſaid to reſemble thoſe of 
itillation, fo thirſt ſeems allied to itching. 

It is agreeable to this account of thirſt, that 
iquors actually cold afford immediate relief; alſo 


yaſh off acrimonious particles, do it after ſome 


Vine. As the cauſe of thirſt is of a permanent na- 
foolBWWure in fevers, it muſt return again and again, till 
mind he fever be removed. Gentle acids yield a pleaſure 
boy n thirſt, which feems to correſpond to that which 


ratching excites in parts, that itch previouſly, 


M - PROF. 


at warm diluents, which ſoften the parts, and 
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To examine how far the Changes generally made in tl 
Taſte, in paſſing from Infancy to old age, are agre. 
able to the Dotirines of Vibrations and Aſſociation, 


Some of theſe changes are, 
That ſweets generally grow lefs and leſs agreeable, 
and ſometimes even diſagreeable, or nauſeous at lf, 
That aſtringent, acid, and ſpirituous liquids, which 
diſpleaſe at firſt, afterwards become highly grateful, 

That even bitters and acrids firſt loſe their offen. 
five qualities, and after a ſufficient repetition give: 
reliſh to our aliment. | 

And that many particular foods and medicine 

become either extremely pleaſant or diſguſting, fron 
aſſociations with faſhion, joy, hope of advantage 
hunger, the pleaſures of cheerful converſation, &. 
or with ſickneſs, vomitings, gripings, fear, ſorrow, 
&c. | | 
Now, in order to account for theſe changes, we 
may conſider the following things. 

Firſt, That the organs become leſs and leſs ſenſible 
by age, from the growing calloſity and rigidity d 
all the parts of animal bodies. The pleaſant favour 
may therefore be expected to become leſs pleaſant 
and the moderately diſagreeable ones to fall dom 
within the limits of pleaſure, upon this account. 

Secondly, The diſpoſition to vibrations in the 0: 
gan and correſponding part of the brain muſt alb 
receive ſome alteration by the frequent repetition 
impreſſions. For though this returns, at a proper di. 
tance from each meal, to its former ſtate, within a 
indefinite diſtance, as one may ſay, yet ſome diffe- 
ence there probably is, upon the whole, which in! 
ſufficient length of time amounts to a percepiibt 

one 


— 
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one. However, we muſt alſo ſuppoſe on the other 
hand, that the make of the nervous ſyſtem ſets ſome 
W bounds to this gradual alteration in the diſpoſition 
to vibrate; elſe the taſte would be much more varia- 
ble than it is, and continue to change more after 
adult age, than it is found to do in fact. It may 
perhaps change faſter in the uſe of a high diet than 
of a low one; which would be an evidence of the 
reality of the cauſe here aſſigned. 

Thirdly, The pleaſant and painful impreſſions which 
particular foods and medicines make upon the ſto- 
nach, always either accompany the taſte, or follow it 
in a ſhort time; and by this means an aſſociation is 
formed, whereby the direct pleaſantneſs or nauſeouſ- 


he tongue and ſtomach be of the ſame kind; or di- 
iniſhed, and perhaps overpowered, and even con- 
erted into its oppoſite, if they be of different kinds. 
or if the two impreſſions A and B, made upon the 
ongue and ſtomach reſpectively, be repeated together 
ſor a ſufficient number of times, 5 will always attend 
Hupon the firſt moment of its being made. If there- 
ore 5 be of ſuch a magnitude as to leave a trace 5 
uficiently great, the addition of this trace 6 to A, 
he impreſſion made upon the tongue, may produce 


heir ſeveral natures and proportions. This follows 
rom the doctrine of aſſociation, as it takes place in 
general; but here the free propagation of vibrations 
rom the ſtomach to the mouth, along the ſurface of 


ined with particular taſtes, contribute greatly to aug- 
in ent or abate their reliſh. And I believe it is by the 

nethods of this third kind, that the chief and moſt 
ſual changes in the taſte are made. 


es of the taſte is enhanced, if the impreſſions upon 


Il the changes in it above-mentioned, according to 


uc wembranes, adds a particular force. In like man- 
de * diſagreeable taſte, by being often mixed with 
e Peaſant one, may at laſt become pleaſant alone, and 
nue ve: hunger and ſatiety may alſo, by being 


22 Fourthly, 
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Fourthly, the changes which are made by af. 
ciations with mental pleaſures and pains, or boi 
ones not belonging to this organ, as with fine colour, 
muſic, &c. receive a like explication as the laſt-men. 
tioned inſtances of aſſociations. Here the pleaſur 
excited in the eye or ear over-rules the taſte at fir: 
afterwards we may ſuppoſe the organ to be fo altere 
by degrees, in reſpect of the diſagreeable taſte, fron 
its frequent impreſſion, or other cauſe, as to have the 
ſolution of continuity no longer occaſioned by in 
action. It is probable alſo, that evaneſcent pleaſure 
of ſight and hearing, at leaſt pleaſant vibrations i 
the parts of the brain correſponding to theſe two di- 
gans, accompany theſe taſtes ever afterwards. 

It may be obſerved here, that the deſire of pu- 
ticular foods and liquors is much more influenced 
by the aſſociated circumſtances, than their taſtes 
it being very common for theſe circumſtances, part- 
cularly the ſight or ſmell of the food or liquor, t 
prevail againſt men's better judgment, directing then 


to forbear, and warning them of the miſchiefs lich 
to ariſe from ſelf-indulgence. | c 
| P R © FP. MM C 
To examine how far the Longings of pregnant Wann W®" 
are agreeable to the Doftrines of Vibrations a all 
Aſſociation. | 5 
HERE we muſt lay down previouſly, that the ut ft 
rus is in a ſtate of diſtention during pregnancy; vl" 
that it propagates ſympathetic influences by mem 
of nervous communications to the ſtomach, fo . 
put it into a ſtate of great ſenſibility and irritabiiſ 
All this will be eaſily acknowledged. "5 
It follows therefore, ſince the limits of pleaſut P 
and pain are contiguous, that the ſtomach durin * 
pregnancy may at ſome times have an eager 1 0 


or food, as well as a nauſea at others ; that this ap- 
petite may be the more eager, becauſe it borders upon 
a nauſea; and that it will no more anſwer to the uſual 
xigencies and circumſtances of the body, than the 
nanſea does. I he fame eager appetite will bring up 
he ideas of various aliments from prior aſſociations; 
and if a new aſſociation of it, when particularly eager, 
appens to be made with this or that food or liquor, 
he ſympathetic eager appetite will ever after bring 
n the idea of that food or liquor, and adhere inſe- 
parably to it. The ſame eager appetite may alſo be 
ransferred upon ſomething that 1s not properly a food, 


ommon food, and accidental joint appearance. And, 
pon the whole, the uſual circumſtances attending the 
ongings of pregnant women are deducible from 
ociation, and are as agreeable to the doctrine of vi- 
rations, as to any other yet propoſed ; or even 
ore ſo. | 
It may illuſtrate this account to obſerve, that, in 
e uſual caſes of melancholy madneſs, an uneaſy ſtate 
ems to be introduced into the white medullary ſub- 


ours, or other ſuch like mechanical cauſe, which 
arries the vibrations within the limits of pain, and 
aiſes an inflammation ſui generis in the infiniteſimal 
eſſels of the medullary ſubſtance ; that ideas of ob- 
ts of fear, ſorrow, &c. are raiſed, in conſequence 
this, by means of prior aſſociations ; and that, after 
dme time, ſome one of theſe, by happening to be pre- 
cas 2i<d oftener than the reſt, by falling more in with the 
au odily indiſpoſition, &c. overpowers all the reſt, ex- 


c. till at laſt the perſon becomes quite irrational in 


aur'P<& of this one idea, and its immediate and cloſe 


luring ociates, however rational he may be in other re- 
ects, And a like account may be given of the 
lent particular deſire towards a perſon of a different 

| M 3 ſex, 
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tom its exorbitant nature, prior nauſeas in reſpect of 


tance of the brain by the degeneration of the hu- 


tes and is excited by the bodily ſtate of fear, ſorrow, 
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ſex, where this defire reſts chiefly in the ſenſual ora. 


tification, and the beauty of the perſon. And all the to 
three inſtances ſeem to me to favour the doctrine of to 
vibrations a little, as well as that of affociation very ne 
much. | 5 in 
| ne 
RN O ... 
| | pre 
"To explain in what Manner and to what Degre, ſe 
pleaſant and unpleaſant Taſtes contribute, according 5 a 
to the Doctrine of Aſſociation, to form our intelleftul " 
Pleaſures and Pains, 0 
- | " | 
Tux pleaſures of the Taſte, conſidered as ex- in 
tending itſelf from the mouth through the whole al. dre 
mentary duct, are very conſiderable, and frequently die 
repeated; they muſt therefore be one chief means, Wi ord 
by which pleaſurable ſtates are introduced into the ¶ boc 
brain, and nervous ſyſtem, Theſe pleaſurable ſtates WM ſelv 
muſt, after ſome time, leave miniatures of themſelves, Bi day 
ſofficiently ſtrong to be called up upon flight occs- Wi the 
ſions, viz. from a variety of aſſociations with the WW occ 
common viſible and audible objects, and to illumi- and 
nate theſe, and their ideas. When groups of thele WM the 
miniatures have been long and cloſely connected vit Mi pea 
particular objects, they coaleſce into one compla Ml thu: 
idea, appearing, however, to be a ſimple one; and o reci 
begin to be transferred upon other objects, and even duc 
upon taſtes back again, and ſo on without limits Wi fart! 
And from this way of reaſoning it may now appeal diſt: 
that a great part of our intellectual pleaſures are ult- 
mately deducible from -thoſe of taſte z and that one 
principal final cauſe of the greatneſs and conſlan Tot 
recurrency of theſe pleaſures, from our firſt infanq 
to the extremity of old age, is to introduce and ker 
up pleaſurable ſtates in the brain, and to connect then S 


with foreign objects, 
Thi 
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The ſocial pleaſures ſeem, in a particular manner, 
to be derived from this ſource ; ſince it has been cuſ- 
tomary in all ages and nations, and is, in a manner, 
neceſſary, that we ſhould enjoy the pleaſures of taſte 
in conjunction with our relatives, friends, and 
neighbours. . . 

In like manner, nauſeous taſtes, and painful im- 
preſſions upon the alimentary duct, give riſe and 
ſtrength to mental pains. The moſt common of theſe 
painful impreſſions is that from exceſs, and the con- 
ſequent indigeſtion. This excites and ſupports thoſe 
uneaſy ſtates, which attend upon melancholy, fear, 
and ſorrow. | | 

It appears alſo to me, that theſe ſtates are introduced, 
in a great degree, during ſleep, during the frightful 
dreams, agitations, and oppreſſions, that exceſs in 
diet occaſions in the might. Theſe dreams and diſ- 
orders are often forgotten ; but the uneaſy ſtates of 
body, which then happen, leave veſtiges of them- 
ſelves, which increaſe in number and ſtrength every 
day from the continuance of the cauſe, till at Jaſt 
they are ready to be called up in crowds upon ſlight 
occaſions, and the unhappy perſon 1s unexpectedly, 
and at once, as it were, ſeized with a great degree of 
the hypochondriac diſtemper, the obvious cauſe ap- 
pearing no ways proportionable to the effect. And 
thus it may appear, that there ought to be a great 
reciprocal influence between the mind and alimentary 
duct, agreeably to common obſervation ; which is 


farther confirmed by the very large number of nerves 
liſtributed there. 


PN ˖ Abt. 


To give an Account of the Ideas generated by the ſeve- 
ral Taſtes. 


As the pleaſures of taſte are in general greater than 
moſe of feeling, and the pains in general leſs, it 
| M 4 follows 
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follows that the ideas which are affixed to the ſeveral 
words expreſſing the ſeveral pleaſant and unpleaſant 
taſtes, will be of a middle nature in reſpect of the 
ideas generated by tangible impreſſions ; and lie be. 
tween the ideas of the pains of feeling, and thoſe of 
1ts pleaſures. RE 
Agreeably to this, it ſeems very difficult, or even 
impoſſible, to excite a genuine vivid, miniature of an 
acid, ſweet, ſalt, or bitter taſte, by the mere force 
of imagination. However, the vibrations peculiar to 
each of theſe leave ſuch veſtiges of themſelves, ſuch 
an effect in the tongue, and correſponding parts of 
the brain, as, upon taſting the qualities themſelves, 
at once to bring up the names whereby they are ex- 
preſſed, with many other aſſociated circumſtances, 
particularly the viſible appearances of the bodies en- 
dued with theſe qualities. And theſe veſtiges may 
be called ideas. Analogy leads us alſo to conclude, 
as before obſerved under feeling, that ſome faint ve- 
ſtiges or ideas muſt be raiſed in the parts of the brain 
correſponding to the tongue, upon the mere paſlage, 
of each word, that expreſſes a remarkable taſte, over 
the ear. And, when the imagination is aſſiſted by 
the actual ſight or ſmell of a highly . grateful food, 
we ſeem able to raiſe an idea of a perceptible mag- 
nitude. This is confirmed by the manifeſt effect ex- 
erted upon the mouth, and its glands, in ſuch caſes. 
The ſight of what we eat or drink ſeems alſo, in 
ſeveral inſtances, to enable us to judge more accurately 
of the taſte and flavour; which ought to be effected, 
according to this theory, by raiſing ſmall ideas of the 
taſte and flavour, and magnifying the real impreſ- 
ſions in conſequence thereof. For an actual impreſſion 
muſt excite vibrations conſiderably different, according 
to the difference in the previous ones; and where 
the previous ones are of the ſame kind with thoſe im- 
Preſſed, the laſt muſt be magnified. | 


PROP, 


PR 


. Impreſſions made on the Organ of Taſte. 


Tax motions dependent on the ſenſations of the 
tongue, and alimentary duct, may be thus enu- 
merated : ſuction, maſtication, deglutition, the 
diſtortion of the mouth and face in conſequence of 
nauſeous taſtes, the periſtaltic motion of the ſtomach 
and bowels, vomiting rufus, hiccough, ſpaſms, 
and violent motions in the bowels, the motions which 
empty the neighbouring glands, and the expulſion 
of the feces. V 

Firſt, then, Suction in new- born children appears to 
depend chiefly on the ſenſations of the lips and 


thereto may be generated in utero, or otherwiſe im- 
preſſed, and the great aptneſs of new- born children 


ve conſider, that the impreſſions of the cold air up- 
on the lips and mouth in its paſſage to the lungs, 
of the nipple upon the lips, and of the milk upon 


bouring muſcles of the lips, and lower jaw; that the 


1 notions which concur to the action of ſuction, are 
ch as might be expected from theſe cauſes; and 
„eren that the motions of the head and neck, by 
e rhich the child indicates the want of a breaſt, may 
os from che great ſenſibility and irritability of theſe 
arts, when the child is hungry; a preſumption 
ng Wiles, that the whole action of ſuction, with all its 
re Nercumſtances, is excited by the impreſſions mechani- 


ay or automatically; and that by the running of vi- 
rations from the ſenſory nerves into the neighbour- 
8 motory ones. 


P. Secondly, 
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To explain the automatic Motions, which ariſe from the 


tongue, I ſay chiefly, becauſe ſome prediſpoſition 


in ſucking ſeems to favour this. However, when 


the tongue, ought to excite motions in the neigh- 
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Secondly, The firſt rudiments of the action of 
maſtication are derived from that of ſuction, i.: 
from the alternate motion of the lower jaw neceſſary 
to ſqueeze out the milk. After this action has been 
excited for ſome time by the taſte of the milk, it 
will return with ſufficient facility from the impreſ- 
ſions made by ſolid food; and the ſame impreſſions 
may excite other motions in the muſcles of the tongue 
and cheeks, viz. thoſe which concur to make the 
action of maſtication in its imperfect and automatic 
ſtate. 

Thirdly, It may appear in like manner, that the 
pleaſurable impreſſions of the milk upon the tongue, 
mouth, and fauces, of new-born children, may ex- 
cite thoſe motions of the muſcles of the tongue, « 
hyoides, ſoft palate, and fauces, which make the 
action of deglutition ; and conſequently, that this is 
deducible from ſenſation automatically. 

It confirms this poſition, that, according to the 
theory of theſe papers, the ſoft palate ought to be 
drawn down by the impreſſions made on the tongue 
and mouth, not drawn up; fince this laſt would be 
to ſuppoſe the ſenſory vibrations to paſs over muſcle 
that are near, and run to thoſe at a diſtance, which 
is abſurd. For Albinus has proved, both from 
anatomy, and the obſervation of the fact, that the 
ſoft palate is drawn down in ſwallowing ; not up, ac 
cording to the opinion of Boerhaave. © 
It confirms it alſo, that nauſeous liquids are in- 
mediately and mechanically rejected by young children; 
the impreſſions ariſing from them producing. ſuch : 
contraction as ſhuts the paſſage. 

It confirms it ſtill farther, that young children d 
not ſwallow their /aliva. For this makes no impre 
ſion ſufficient to generate the action of deglutition i 
an automatic way. | 

We may conjecture here, that the common . 


brations, excited in the membrane of the mouth and 
| | falle. 
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fauces, grow particularly ſtrong at the tip of the 
yvu/a; and that a greater power of contraction is 
tranſmitted to the neighbouring muſcles upon this 
account. | 

Fourthly, It may be obſerved, that nauſeous taſtes 
diſtort the mouth and face automatically, not only in 
young children, but even in adults. And for the 
fame reaſon, pleaſant ones ought to have a leſs 
effect, of the ſame kind; as they ſeem to have. 
And I conjecture, that the diſtortions of the face, 
which attend grief, alſo the gentle, ſmiling motions, 
which attend joy, are, in part, deducible from this 
ſource. | i 

[ conjeCture alſo, that the ri/us ſardonius, and the 
tendency to laughter, which ſome perſons obſerve in 
themſelves in going to ſleep, have a relation to the 
forementioned motions of the face. As the muſcles. 
here conſidered are, in great meaſure, cutaneous, they 
will on this account, be more ſubject to vibrations 
excited in the mouth, or which run up to it from the 


e ſtomach. | 
e Fifthly, It may eaſily be conceived, that the im- 
5 Wl preflions, which the aliment and faces make upon 
Atte ſtomach and bowels, may excite the periſtaltic 
"n ly motion in their muſcular coats. It only remains to 
e ſhew, why this ſhould tend downwards. Now, for 
6. this, we may aſſign the following reaſons. Firſt, 
That the action of ſwallowing determines that of 
mn. the ſtomach to move the ſame way with itſelf, i. e. 
en; <ownwards; and that this determination may, in 
1 2 common caſes, carry its influence as far as the great 
guts. Secondly, That the contraction of the upper 
- onfice of the ſtomach may ſtop the waves that ſome- 
ret 


times come upwards in the ſtomach, and return them 
back, ſo as to force open the pyiorus where that is 
ess contracted ; as on the other hand, where the py- 
V. lorus is more contracted than the upper orifice, the 
aa motion of the ſtomach is inverted, and there ariſes a 
ct diſpoſition 
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diſpoſition to rudtus or vomiting. Thirdly, That, 
when waves aſcend in the lower bowels, a gentle con. 
traction in the py/orus may be ſufficient to ſtop and 
return them. Fourthly, That one principal uſe of 
the cæcum and appendicula vermiformis, which laſt is 
an extreme and: pointed part, ſeems to be, to return 
the waves, which the conſtriction of the anus may 
ſend upwards. And the effects of glyſters and ſup. 
poſitories in procuring ſtools, i. e. in putting the 
whole colon into motion, agree well with this uſe of 
the caecum, and appendicula vermiformis. It agrees 
alſo with all the reafoning of this paragraph, that 
when a ſtoppage is made any where in the bowel 
by an inflammation, ſpaſm, ſtrangulation from a rup- 
ture, &c. the periſtaltic motion is inverted, 

I have been informed, that in a perſon who had 
ſome inches of the ilium hanging out of his body, 
ſo that the periſtaltic motion might be viewed, the 
leaſt touch of a foreign body would ſtop this motion 
at once. It agrees with this, that when rabbits are 
opened alive, the periſtaltic motion does not take 
place till after ſome time, viz. becauſe the handling 
of the bowels has checked it. May we not hence 
ſuſpect, that the fibres of the muſcular coat of the 
bowels are contracted by an electrical virtue, which 
paſſes off, and diſappears for a time, upon the touch 
of non- electrics? Or may we ſuppoſe, that ſuch 
touches ſtop ſubtle vibrations in the ſmall parts df 
the fibres ? 

Sixthly, Since vomiting is excited by diſagreeable 


and painful impreſſions in the ſtomach, and require | 


the contraction of the diaphragm, and abdominal 
muſcles, it agrees well with the notion, that ſenſory 
vibrations run into the neighbouring muſcles for con- 
tracting them. I ſuppoſe alſo, that both orifices of 
the ſtomach are ſtrongly contracted, previouſly to 
vomiting ; and that the upper orifice, being molt 
ſenſible, is contracted moſt ſtrongly. Hence ts 


power 
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wer of contraction may be ſoon exhauſted, and 
conſequently it may open of itſelf in the action of 
vomiting. However, it may, in ſome caſes, re- 
quire to be forced open by the ſuperior action of 
the diaphragm, and abdominal muſcles. Almoſt all 
great pains and diſorders in the lower belly occaſion 
vomiting ; which is very agreeable to the foregoing 
n. | 

The noſe itches, the mouth flows with water, the 
lower lip trembles, both are pale, and the perſon 
yawns, previouſly to vomiting, in many caſes ; all 
which things favour the notion of vibrations running 
freely along the ſurfaces of membranes. 

Rufus, or the expulſion of wind from the ito- 
mach, is nearly related to vomiting, differing rather 
in degree than kind. Its ſuitableneſs therefore to the 
theory of theſe papers muſt be judged of from what 
has been advanced concerning vomiting. 


i The hiccough is alſo related to vomiting. It is 
0 Bi ſuppoſed to proceed from an irritation at the upper 
re i orifice of the ſtomach, cauſing a ſudden contraction 
e Mok the diaphragm, ſo as to pull down the pharinx 
> WY and /arynx after it. May it not rather be a ſudden 
contraction of the inferior or ſmall muſcle of the 
xi diaphragm only? This is particularly near the ſup- 


poſed ſeat of irritation ; and upon this ſuppoſition, 
ich ſneezing, ſurprize, and all other methods of making 
1 the whole diaphragm act together ftrongly, would 
remove it, as is obſerved in fact. | 


able rons, in the bowels, ariſe in conſequence of uneaſy 
— and painful impreſſions there from indigeſted aliment, 
10 arid fæces, irritating purges, poiſons, &c. They are 
m generally attended with the fermentation of the con- 


nts of the bowels, and the conſequent generation of 
ar; which, when confined by a ſpaſm on each hand, 
uſtends the intermediate part of the bowel often to an 
painful 
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Seventhly, Permanent ſpaſms, and violent mo- 
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painful vibrations. If we ſuppoſe theſe vibrations to 
check themſelves all at once, by occaſioning a ſudden 


cContraction in the affected membrane, they may be 


propagated over the whole nervous ſyſtem inſtan- 
taneouſly, and give rife to the convulſion fits, which 
happen to young children from. gripes, and diften- 
tion of the ſtomach and bowels, and to adult, 
from poiſons, &c. This is upon ſuppoſition, that 
neither ſpaſm gives way; for, if either does, the 
pain goes off, for a time at leaſt, without farther il 
ſymptoms. Such pains in the bowels refemble thoſe 
in the bladder, when the detruſor and ſphincter are 
both contracted violently at the ſame time, by the 
irritation of a ſtone. The ſtomach, the gall-bladder, 
and refum, all ſcem capable of like contractions in 
muſcular fibres, that have oppoſite actions. The 
cauſes of all. theſe ſpaſms and motions are evidently 
the impreſſions in the neighbourhood, and their cir- 
cumſtances are, at firſt ſight, agreeable to the theory 
of theſe papers. 
Eighthly, The glands belonging to the mouth, 
and alimentary duct, appear to me to be emptied, not 
only by the compreſſion, which the neighbouring 
muſcles and muſcular fibres make upon them, but 
alſo by the ſenſory vibrations which run up their ei- 
cretory ducts, into the folliculi, and receptacles where 
there are ſuch, and even into the ſecretory duds; by 
which the periſtaltic motion of all theſe is increaſed 
ſo as both to receive more freely from the blood 
during their ſtate of relaxation, and to ſqueeze more 
ſtrongly through the excretory ducts during their ſtat 
of contraction. Thus tobacco, pyrethrum, and 
other acrids, ſolicit a profuſe diſcharge from tie 
falival glands, by being barely kept in the mouth, 
i. e. though the neighbouring muſcles do not ſqueer 
the glands by the action of maſtication. Thus like- 
wiſe vomits and purges increaſe both the ſecretions 


of all the glands of the inteſtines, and thoſe N the 
jver 
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liver and pancreas. It may be alſo, that the vibra- 
tions which run up the 2 are ſometimes ſo 
ſtrong as to occaſion a ſpa 
the patient vomits at the ſame time, a ſymptomatic 
and temporary jaundice may follow. 
Ninthly, The expulſion of the fæces in new-born 
children is perfectly automtic, and ſeems to follow 
een from very gentle compreſſions of the abdominal 
. Wl muſcles, when the reitum is full, inaſmuch as the 
Hlindter ani has in them ſcarce any force. The 
ame may be faid of the expulſion of the urine, the 
pbincter vgſicæ being alſo very weak in new-born 


: children. To which we may add, that the leaft 
„ {MW irritation from fulneſs or acrimony in the rectum or 
in bladder throws the abdominal muſcles into contrac- 
de ion in young children, both on account of the ex- 
ly reme ſenſibility and irritability of their whole ner- 


vous ſyſtems, and becauſe they have, as yet, no 
aſſociated influences over the muſcles of the abdomen, 
whereby to reſtrain their contractions. 215 

As the ſphincters of the redtum and bladder gain 
ſtrength, more force is required to expel the fæces 
and urine. However, it appears, that theſe muſcles 
uſually exhauſt themſelves, previouſly to the inſtant 
of expulſion, thus giving free ſcope to their anta- 


CK 

gere goniſts. For, according to theory, they ought to be 
by ontracted ſooner and ſtronger than their antagoniſts, 
ſed, s being nearer to the ſeat of irritation. 

joo The actions of vomiting, and expulſion of the 
note ces, are very nearly related to one another in their 
ſtare utomatic ſtare, However, it ſeems to me, that an 
and Hrritation in the ſtomach produces only a gentle con- 
the fraction in the ſpbincter ani, viz. ſuch a one as does 
outh, ot exhauſt its power, and which therefore tends to 
geen onfine the fæces. In like manner, an irritation in 
Hke- e rehum may gently contract the upper orifice of 
tion ne ſtomach. It deſerves notice here, that the 
of the 


pbincter ani lies out of the Perilonæum; and conſe. 
| | quently, 


m there; in which caſe, if 
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quently, that vibrations cannot run from it to the 

- orifice of the ſtomach along the peritonæum, nor vic : 

verſa. The ſame obſervation holds in reſpect of tie 

ſphinfer of the bladder. | 7 

The circumſtances attending the excluſion of the 
fetus, which continues automatic perfectly or nearly, 

may be much illuſtrated by what is here delivered t 


concerning the expulſion of the feces. | 
| 1 
* 5 | | 2h C 
. n OFF. Mn 8 
To explain the Manner and Degree in which the aul. 4 


matic Actions, mentioned under the laſh Propuſitin, 
are influenced by voluntary and ſemivoluntary Powers, Wil ;. 


Wuzn young children continue to ſuck, or maß. in 
ticate a taſteleſs body put between their lips, « p. 
into their mouths, we may conceive, that the action il bc 
of ſuction and maſtication begin to paſs from their Wi cv 
automatic towards their voluntary ſtate. Drinking H 
out of a veſſel, ſo as to draw up the liquid, is learnt iſ of 
in part, from ſucking the breaſt, in moſt caſes; bu ic 

. it may be learnt without, as 1s evident in thoſe chi-: ve 
4p dren that are dry-nurſed. Maſtication, when it a- dhe 
proaches to a perfect ſtate in children, is chiefly vo | 

luntary, the firſt rudiments receiving perpetulſby 

changes, ſo as to fall in more and more with pleaſut Wl: 

and convenience. See Prop. 22. Cor. 1, In adult 

both ſuction and maſtication follow the command 

the will with entire readineſs and facility. The mat 

ner in which this is effected has been already explaintl 

in treating of the voluntary power of graſping. 

Deglutition of inſipid liquors becomes volunt: 

early. But it is difficult, even for ſome adults, ear 
ſwallow pills and boluſes, though taſteleſs ; and ve 
nauſeous liquids are ſometimes rejected by them 2 


tomatically, as well as by young children. = . 
2 I! 
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: the gradual tranſition of automatic motions into vo- 
» WI luntary ones, as well as of voluntary ones into ſuch 
as are ſecondarily automatic. For, in common caſes, 
ve ſwallow without the leaſt expreſs intention. | 
y When the face of a child or adult is diſtorted upon 
me fight of a nauſeous medicine, which has before 


produced diſtortions automatically, i. e. from the 
impreſſions made on the mouth and fauces, we ſee an 
evident inſtance of the power of aſſociated circum- 
ſtances ; and may have the conception of voluntary 
powers, derived from a ſucceſſion of ſuch aſſociations, 
made eaſy to the imagination. | 

The periſtaltic motion of the ſtomach and bowels 
remains automatic to the laſt, depending partly on 
the vibrations deſcending from the brain, partly on the 
impreſſions made on the villous coat. It cannot de- 
pend on aſſociated circumſtances in its common ſtate, 
on WH becauſe, being perpetual, it is equally aſſociated with 


her every thing, 1. e. particularly ſo with nothing. 


ing However, as grateful aliments increaſe it, the ſight 
unt, of them may do the ſame by aſſociation. Could we 
bu ee our ſtomachs and bowels, it is probable, that 
chi ve ſhould get ſome degree of voluntary power over 
: ap- them. | SY | 
vo Vomiting is ſometimes, and a nauſea often, excited 


etul by aſſociated circumſtances; and there have been 
alu WM inſtances of perſons who could vomit at pleaſure, by 
ul Wilt introducing ſome of theſe. But, I ſuppoſe, this 
nd action never follows the mere command of the will, 


vithout the intervention of ſome ſtrong aſſociated 
circumſtance. , We have, in like manner, a ſemi- 
'oluntary power of reſtraining vomiting, for a time 
at leaſt, by means of ideas of decency, ſhame, 
ſear, &c. | FOE 
Some perſons have a power of expelling flatulen- 
es from the ſtomach in a manner which is almoſt 


Vol. I. N very 


action of deglutition affords manifeſt evidences of - 


dluntary ; and many imitate an automatic hiccough 
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very exactly. It facilitates theſe powers, that both 
the motions here conſidered are very frequent, ef. 
pecially during childhood. Thoſe who can hic. 
cough voluntarily, attain to it by repeated trials, a 
in other caſes of voluntary actions. 

The ſpaſms, and. violent motions of the bowel, 
cannot be expected to become voluntary. They do, 
however, ſeem to return, in many caſes, from leſs 
and leſs bodily cauſes perpetually, on account of aſſo- 
ciated circumſtances, as has been already remarked, 

In like manner, the vibrations which run up the 
excretory ducts of the glands, muſt be ſuppoſed to 
remain totally under the influence of their original 
cauſes; unleſs we except the contraction of the 
gall- duct, which happens ſometimes in violent fits 
of anger. This may perhaps ariſe from vibrations 
excited by aſſociated circumſtances. 

Both the power of expelling the fæces and urine, 
and that of checking this expulſion, are under the 
influence of many aſſociated circumſtances, and vo- 
luntary to a conſiderable degree. And it will eaſih 
appear, from the principles of this theory, that they 
ought to be ſo. The filling the cheſt with air by tic 
contraction of the muſcles of inſpiration, is a ci 
cumſtance which never attends theſe actions in their 
purely automatic ſtate. Young children learn it by 
the ſame ſteps as they do other methods of exerting 
the greateſt force, and to the greateſt advantage. 
gee Prep. 22. Cor. 1. | 

It deſerves notice here, that the action of the 


muuſcular coat of the ſtomach and inteſtines is far kb 


ſubject to the power of the will, than that of the grei 
fleſhy muſcles of the trunk and limbs. The efficient 
cauſe of this is the great and immediate dependence 
which the action of the muſcular coat has upon tif 
ſenſations of the villous, on account of the exquiſite 
neſs of theſe ſenſations, their conſtant recurrency, au 
the contiguity of the coats. And there is a perks 
| | agreemen 
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agreement of the final cauſe with the efficient 
| here, as in other caſes, For any great degree 
| of voluntary power over the muſcular coat of 
| the bowels would much diſturb the digeſtion of 
the aliment as thoſe nervous perſons experience, 
„who are fo unhappy as to be exceptions to the 


general rule, through the influence of aſſociated cir- 
0 cumſtances. | 


4 
— 


3 AD LESS 83 mY 8 
. —_—_— TC CIS 1 - 1 
* 2 . "2 * 5 3 =, o L * OR * E n 2 
5 EEE; Lap — POS IT, OT» STE < 3a 3 57 
. r 333.0 bY EE ICE TIRES — 2 


3 8 — - 
5. "> ART ES — 
* * Z — 


— —ä——jä— — 2 


1 
k 
% 
1147 
13h 
118 
A 
1 34 
4s 
1 
Fo g 
7 2 
1 
44 
7 
1 
85 : : 
50 
1 
3 
y Tt 
{i \ mt. 
"mu; 1 1 
$42 e 
N. 
00 
F ta 
+. 44 
78 
„ 
277 
Ma 
10 80 
ee 
* 
e 
«| 4 8 
"#8; 
* T 
Mi . 
579 { 
a 
} 
1 


Rs | 
— 


SECT. 


= | 

ls. T * +77, wn 
2 . 
Ul 


proper ſenſe of the word; and it reſides chiefly, 


deglutition. And this laſt makes a principal part of 
the pleaſures and pains which are uſually referred to the 


- Pituitary membrane is obſtructed and loaded with 


referred to the head of feeling. For active powders, 


ſmells are often obſerved to occaſion ſneezing. 


* 
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OF THE SENSE OF SMELL, 


n O F. e 


To afſign the Extent of the Organ of Smell, and to 
explain in general the different Powers of which it is 


poſſeſſed. 5 


SMELL may be diſtinguiſned into two forts: 
firſt, that exquiſite ſenſation, which odoriferous 
bodies impreſs upon the noſe by means of alternate 
inſpiration. This is ſmell, in the peculiar and moſt 


or perhaps entirely, in that part of the pituitary mem- 
brane, which inveſts the cells of the ofa Ppongioſa. 
Secondly, That ſenſation or flavour, which moſt kind; 
of aliment and medicines impreſs upon the whole 
pituitary membrane during maſtication, and juſt after 


taſte. For when a perſon has a cold, i. e. when the 


mucus, meats loſe their agreeable flavours ; and the 
lame thing happens in a polypus narium. 

Beſides this, it is to be obſerved, that the pituitary 
membrane has an exquiſite ſenſibility, which may be 


i. e. ſternutatories, ſeem to irritate the membrane of 
the noſe in the ſame way, as they do a part of the 
ſkin deprived of the cuticle, only in a greater degree, 
and more immediately. And thus ſmells themſelves 
may be referred to the head of feeling; ſince ftrong 


It may alſo be remarked, that as the organ d 


feeling paſſes inſenſibly into that of taſte, ſo the org - 
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of taſte does into that of ſmell. And theſe three 
ſenſes have a much greater reſemblance to one ano- 
ther, than any of them has to the ſight, or to the 
hearing; or than the ſight and hearing have to each 
other. However, the organ of feeling 1s diſtinguiſhed 
from that of taſte by its being covered with the hard 
h Wl cuticle, and the organ of taſte from that of ſmell 
is by the laſt's being extended upon bones ; ſo as to be 
much more ſenſible and irr*able upon that account. 
To which we may add, that as a watery fluid 1s the 
s: proper menſtruum for the diſſolution of ſapid par- 
us Wl ticles, and conveyance of their taſtes, ſo ſmells ſeem 
ate to make their impreſſions by means of air-particles. 


fly, 

0 . 

10 a. | 

wr To examine how far the general Phenomena of Smell 
hole are agreeable to the Doctrine of Vibrations. 

after 26 

hy Here we may obſerve, firſt, that, ſince the ſmells 


* of bodies diffuſe themſelves in general to great diſ- 
1 + WW and in ſome caſes to immenſe ones, the odo- 


1 the riferous particles muſt repel each other; and con- 


ſequently be eaſily ſuſceptible of vibratory motions, 
for the ſame reaſons as the particles of common air, 
a or thoſe of the æther. We may even ſuppoſe, that 


tons in the body that emits them. 

the May not, however, the odoriferous particles be 
0 attracted by the body which emits them, after they 
have receded from it to a certain diſtance, and ſo 
blow it, in ſome meaſure, like an atmoſphere? It 


right in odoriferous bodies, after they have conti- 


ved to emit ſmells for a long time, but upon ſome 
0 uch ſuppoſition. $ 8 f 5 | 
N 3 Secondly, 


doriferous particles are thrown off by vibratory: mo- 


$ hard to account for the ſmall or no diminution of + 


Te 
43:5 0 
} g 
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Secondly, Heat, friction, and efferveſcence, are 


all very apt to excite and increaſe ſmells ; and have 
all a connection with vibratory motions in the Judg- 
ment of moſt philoſophers. ; | 

Thirdly, Since heat and friction excite and increaſe 
ſmells, theſe may have ſome connection with elec- 
tricity ; which is ſuppoſed by many philoſophers to 
depend upon vibratory motions. And as air-particles 
are electrics per ſe, they may have, on this account, 
a peculiar fitneſs for conveying and impreſſing ſmells, 
May not air-particles, and odoriferous ones, repel 
each other ? | 

Fourthly, It is uſual, when we deſire to receive a 
ſmell in full ſtrength and perfection, to make quick, 
ſhort, alternate inſpirations and expirations. This 
correſponds to the rubbing the ends of the fingers 


Upon the body to be examined by feeling, and the 


tongue againſt the palate in taſting. And all theſe 
three actions appear to be ſome preſumption in favour 
of the doctrine of vibrations. 

Fifthly, The greatneſs and quickneſs of the effect 
of odours upon the whole nervous ſyſtem ſeem very 


ſuitable to the doctrine of vibrations. For this muſt 


be owing to the mere impreſſion of ſome motion, 
there not being time for the abſorption of particks 
ſufficient for the effect produced. When ſweet ſmell 
cauſe a ſudden faintneſs, and deliquium animi, the 
may perhaps agitate the whole ſyſtem of ſmall me- 
dullary particles ſo much, as to make them attract eaci 
other with ſufficient force to ſtop all vibratory mo. 
tions; juſt as has been obſerved of the particles d 
muſcular and membranous fibres. And the ſmells to 
which a perſon has an antipathy, may have been oft 
ginally ſweet, or lie ſo near the confines of pleaſure 
as to propagate their vibrations much farther that 
eriginal fetids can. For theſe ſeem to revive fron 
fainting by making a vigorous impreſſion on the nolt 
which yet is not propagated freely over wy — 

he yſtem; 


\ 
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ſyſtem ; or, if it be, will occaſion immediate ſick- 
neſs and fainting. Fetids in this reſemble other pains, 
which, if moderate, excite; if very violent, over- 
wer. „ | 
If it be objected to this, that ſuch fragrant ſmells, 
as a perſon has an antipathy to, are diſagreeable to 


* him in the higheſt degree, and that upon the firſt 
1c: perception; allo that the ſmell of thoſe fetids, which 
nt, LACKS of aſa fetida, ſpirit of hartſhorn, &c. is 


agreeable to many; I anſwer, that theſe two oppo- 
ſite changes ſeem to ariſe merely from aſſociation. 
The faintneſs and revival, attending theſe ſmells 
reſpectively, muſt, by aſſociation, transfer the veſti- 
ges and miniatures of themſelves upon the firſt per- 
ception of the ſmells, whoſe aſſociates they are. 
Sixthly, It is agreeable to the notion of vibrations, 


their appropriated effects by ſmell, as well as by 
being taken into the ſtomach, as they are found to do 
in fact. For, if theſe effects ariſe from ſpecific vi- 
brations, the mere impreſſion of ſmall active particles 
may be ſufficient for the purpoſe of producing them. 
We muſt, however, ſuppoſe that the exhalations of 


tion, WM odoriferous bodies are imbibed in ſome ſmall degree 
tices by the abſorbing veſſels of the membrana ſchneideriana. 


We might ſhew by parity of reaſon, that the great 
ſubtlety of odoriferous Muvia favours the doctrine 
of vibrations. | . | 
Though odoriferous particles are more ſubtle than 
the ſapid ones, yet they are perhaps groſſer than the 
rays of light. For the ſmoke of a tallow candle ceaſes 
to ſmell, when it begins to ſhine, i. e. when it is more 
attenuated by heat. Since therefore the vibrations 
rom heat are probably ſmaller than thoſe from light, 
e may range the vibrations of the medullary ſubſtance 
in the following order, in reſpect of ſubtlery ; heat, 
git, ſmell, taſte, tangible impreſſions, and the vibra- 
tons of the air, from which ſound ariſes. But it is to 
| | N 4 3 be 


that ſpirituous liquors, and opium, ſhould produce 
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be obſerved, that theſe laſt may excite much more 
frequent vibrations in the auditory nerve, than thoſe 
of the ſounding body, to which they correſpond; 
juſt as the vibrations from friction are much more 
numerous, than the ſtrokes of friction; and the tre- 
mors of the particles of an anvil much more numer- 
ous, than the ſtrokes of the hammer. 


HP R093 I: 
To examine how far the ſpecific Differences of Odour 
are agreeable to the Doctrine of Vibrations. 


Tuts propoſition is analogous to the thirty-eighth, 
in which the agreement of the ſpecific differences 
of taſtes with the doctrine of vibrations is conſidered; 
and may be illuſtrated by it. One may fay indeed, 
that taſte and ſmell are ſo nearly allied to each other, 
that, if one be performed by vibrations, the other 
muſt alſo. I will repeat two principal obſervations. 

Firſt, If the varieties of kind in vibrations be com- 
bined with thoſe of degree, we ſhall have a large fund 
for explaining the various fragrant and fetid ſmells 
notwithſtanding that the firſt always agree in falling 
ſhort of the ſolution of continuity, the laſt in going 
beyond it. ; | 0 | 
Secondly, The differences of kind in ſmells are 
not ſo many as may appear at firſt ſight, a difference 
in degree often putting on the appearance of one in 
kind. Thus an onion cut freſh, and held cloſe to 
the noſe, ſmells very like a/ fetida; and aſa fetids, 
in an evaneſcent degree, like onion or garlic. Thus 
a dunghil at a diſtance has ſmelt like muſk, and 4 
dead dog like elder-flowers. And fetids are faid to 
enhance the flavour of fragrants. The three laſt in- 
ſtances ſhew, that pleaſure and pain are very near} 
allied to one another in this ſenſe alſo. 


PROP 


- 
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19 pn U 1 
To explain in what Manner, and to what Degree, 
| pleaſant and unpleaſant Odours contribute, in the 
May of Aſſociation, to form our intellectual Pleaſures 
and 3 ains o | 
Ir will be evident, upon a moderate attention, that 
the grateful ſmells, with which natural productions 
abound, have a great ſhare in enlivening many of our 
ideas, and in the generation of our intellectual plea- 
ſures; which holds particularly in reſpect of thoſe that 

ariſe from the view of rural objects and ſcenes, and 

h, ¶ tom the repreſentations of them by poetry and paint- 


es ing. This ſource of theſe pleaſures may not indeed 
d; e eaſy to be traced up in all the particular caſes ; but 
xd, that it is a ſource, follows neceſſarily from the power 
er, of aſſociation. Z 

her In like manner, the mental uneaſineſs, which at- 


ends ſhame, ideas of indecency, &c. ariſes in a con- 
iderable degree, from the offenſive ſmells of the ex- 


und rementitious diſcharges of animal bodies. And it 
elle, remarkable in this view, that the pudenda are ſitu- 
ling ted near the paſſages of the urine and fæces, the 
ding ro moſt offenſive of our excrements. 


We may ſuppoſe the intellectual pleaſures and pains, 


nerateful, that aſcend behind the #Þu/a into the noſe 
luring maſtication, and juſt after deglutition, to have 


lte, ſince theſe flavours are always eſteemed a part 
the taſtes of aliments and medicines. And in- 
lecd the olfactory nerves ſeem to have as great a ſhare 


leaſures, which are referred to the taſte, as the nerves 
[the tongue; which may help us to account for the 
rgeneſs of thoſe nerves in men, to whom ſmell, 


properly 


— — . — — — = = —x _—— — f 


Mich are deducible from the flavours, grateful and 


deen conſidered in the laſt ſection under the head of 


n conveying to us both the original and derivative 
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properly ſo called, is of far leſs conſequence than any 
other of the ſenſes, and taſte of the greateſt, while 
yet the nerves of taſte are comparatively ſmall, 

We may add here, that the ſmell is a guide and 
guard placed before the taſte, as that is before the 
ſtomach, in a great degree in men, but much more 
ſo in brutes, who have ſcarce any other means, than 
that of ſmell, whereby to diſtinguiſh what foods are 
proper for them. It is likewiſe probable, that the 
ſmell is a guard to the lungs; and that the grateful 
odours of flowers, fruits, and vegetable productions, 
in general, are an indication of the wholeſomeneſ 
of country air; as the offenſiveneſs of putrefaction, 
ſulphureous fumes, &c. warn us beforehand of their 
miſchievous effects upon the lungs. However, the 
rule is not univerſal in either caſe. 


«_ a 


P'R oO Þ. 1M; 


To give an Account of the Ideas generated by the ſeverd 
| : Odours. 


War has been delivered concerning the idea 
of feeling and taſte, may be applied to the ſmel. 
We cannot, by the power of our will or fancy, rait 
up any miniatures or ideas of particular ſmells, fo ai 
to perceive them evidently. However, the aſſociata br 
circumſtances ſeem to have ſome power of affedting 
the organ of ſmell, and the correſponding part 0 
the brain, in a particular manner; whence we att 
prepared to receive and diſtinguiſh the ſeveral ſme 
more readily, and more accurately, on account of 
previous influence of theſe aſſociated circumſtance 
And, converſely, the actual ſmells of natural bodit 
enable us to determine them, though we do not it 
them, always negatively, and often poſitively, i“ 
by ſuggeſting their names, and viſible appearance 


And, when we are at a loſs in the laſt reſpect, dt 
| | nam 


— 


Of the Senſe of Smell. 187 


ny Wl name or viſible appearance of the body will immedi- | 


ile N ately revive the connection. 


nd Z 


Impreſſions made on the Organ of Smell. 

the BI Trzsz automatic motions are of three kinds, viz. 
ful the inſpiration, by which young brute animals, eſpe- 
ons, Wl cially quadrupeds, impreſs and increaſe the odours 


neſs N of their reſpective foods; the contraction of the fauces, 
ion, and upper part of the gullet, which ariſes from thoſe 
their W:orecable flavours, which aſcend behind the vula 


into the noſe; and the action of ſneezing. 

As to the firſt; it 1s peculiar to brutes, children 
not uſing any methods of improving odours, till they 
are arrived at two or three years of age. The reaſons 
of this difference may be, that the ſmell in many 
brutes 1s the leading ſenſe ; that their noſes are long 
and large, and the ofa ſpongio/a hollowed by innume- 
able cells; whereas in young children the noſe is 


ide MWſeprefſed ; the pituitary membrane loaded with mu- 
ſmell. W's; and, when they grow up, the acuteneſs of their 
rie mell is far inferior to that of quadrupeds. 

ſo If it be ſaid, that this action is not automatic in 


utes, but an inſtinct, which they bring into the 
vorld with them; I anſwer, that the nearneſs of the 
uſcles affected, viz. thoſe which dilate the noſe, 
arynx, and lungs, to the ſeat of the impreſſion, 
akes it probable, that the motion depends upon 
ne ſenſation, as in other inſtances mentioned in theſe 
papers, ſome of which are allowed by all. 

It may be, that ſomething of the ſame kind takes 


p be ſufficiently acute. But it is ſo mixed with, 

d modelled by, voluntary motions, as to be ſepa- 

tely indiſcernible. e 
The 


ore il explain the automatic Motions, which ariſe from the 


Jace in young children, as ſoon as their ſmell begins 
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fauces, and upper part of the oeſophagus, from the 


very pungent, they fix in the tip of the noſe; or, i 


* 
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4 The ſecond motion, or the contraction of the 


grateful flavours, which aſcend up into the noſtrils be. 
hind the 4vula, is part of the action of deglutition, 
but it could not properly be mentioned in the laſt ſec. 
tion, becauſe it ariſes from a ſenſation referred to this, 

Ungrateful flavours have often a contrary effect 
and extend their influence ſo far as to preclude the 
paſſage through the gullet, and even throw back the 
ungrateful liquid or morſel with violence. And ve 
may obſerve, that, in many other caſes alſo, when 
the pleaſure paſſes into pain, the automatic motion 
thereon depending paſſes into one of an oppoſite . 
ture; juſt as in algebra, when an affirmative quan. 
tity in the data is changed into a negative one, 
like change is to be made ſometimes, and yet not 
always, in the concluſion. 1585 

It deſerves notice here, that pinching the noſe 
prevents the perception of theſe flavours, as it ſeems, 
by checking the vibrations, which would run along 
the pituitary membrane. * When the flavours ar 


this be hindered by pinching the noſe, they fly to 
the #vula, which is the neareſt extreme part to this 

In like manner, pinching the noſe, or preſſing tit 
lacrymal bag, whoſe membrane is continuous to the 
pituitary one, checks the ſenſation that gives riſe to 
ſneezing. And when looking at a ſtrong light ei 
Cites this action, or acrid vapours make the eſe 
water, we may conjecture, that vibrations paſs through 
the lacrymal duct from the eye to the noſe in tif 
firſt caſe, and from the noſe to the eye in the lil 
The watering of the eyes from drinking hail 
ep pungent liquors, from plucking a hair of 
of the noſtrils, and from ſternutatories, admit of 
like explication. | 

And theſe inſtances may help to explain the ſenf 
tions in the fauces, uvula, and tip of the noſe, 1 
| | the 


Of the Senſe of. Smell, 18g 


de flowing of tears from the eyes, which attend 
he grief. I conjecture that the ſtomach is particularly 
affected in grief; and that it ſends up vibrations, 
along the common membrane, to the fauces, uvula, 
tip of the noſe, and eyes. However, the diſorder 
of the medullary ſubſtance is great and general in 
great mental uneaſineſſes. | | 
As to ſneezing ; no one can doubt its being au- 
omatic. And it is reaſonable to expect, that the 
uſcles actually concerned in it, viz. thoſe of in- 


ould be affected by vivid ſenſations in the pituitary 
embrane. It ſeems alſo to me, that the muſcles 
phich ſtop the paſſage through the noſe, ought to be 
ontracted firſt, i. e. during the inſpiration, as being 
jearer to the ſeat of irritation; and afterwards re- 
axed during expiration, partly by their having ex- 


eir antagoniſts, which are irritated alſo. The con- 
ry happens, but for the ſame general reaſons, in 
je action of deglutition as has been already ob- 
ed. And there is a remarkable coincidence of 
e efficient and final cauſes in both theſe inſtances. 
in ſpeaking of the ſources of motory vibrations 
ove, Prop. 18. I ſuppoſed, that, juſt before the 
tory vibrations excited by the irritation of mem- 
anes took place, the ſenſory ones in them were 


noſe 
ſeems, 
along 
rs are 
or, i 
fly w 
this. 


all their directions. And I mentioned ſneezing, 
affording an inſtance of this. For the ſenſation, 
ich cauſes it, diſappears the inſtant before the 
piration ; and, if this be not ſtrong w__ 1. e. 
the muſcles do not receive the vibrations from the 
tary membrane with ſufficient freedom, it re- 
ns again and again, being increaſed by this reci- 
cation, till at laſt it cauſes ſneezing. It ſeems 


je ſenſi 


oſe, all 
the 


d abſolutely or relatively, through the noſe, will 
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piration, and the erectors of the head and neck, 


auſted their own power, partly by the contraction of 


ecked by the general contraction of their fibres, 


eeable to this account, that the paſſage of air, 


often 
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often occaſion ſneezing; and through the mout, 
yawning. For cold air muſt contract the mem. 
branes, along whoſe ſurfaces it paſſes. | 

When ſneezing rouſes from a ſtupor, it may be 
ſuppoſed to excite the uſual degree and kind of yi. 
brations in the medullary ſubſtance of the brain, by 
ſuch a moderate concuſſion of it, as lies within the 
limits of nature and health. 


R oO © 1 


To explain the Manner and Degree, in which the au. 
tomatic Actions, mentioned in the laſt Propoſition, an 
influenced by voluntary and ſemivoluntary Powers, 


THz ſhort, quick, alternate inſpirations and ex- 
pirations, by which we diſtinguiſh ſmells in perfec- 
tion, are in men, totally or nearly, a voluntary 
action, derived partly from common reſpiration, | 
partly from ſneezing, the proſpect of pleaſure and 
convenience concurring to it, and modelling it, x 
in other caſes. It ſeems alſo, that in brutes this 
action muſt paſs from its pure automatic ſtate t 
ſome degree of a voluntary one. 

In what manner and degree deglutition is yolun- 
' tary, has been conſidered already. 

Sneezing 1s checked for a time by attention, fur 
2 and all ſtrong mental emotions. It may alb 

e performed voluntarily; but then the force is mud 
inferior to that of automatic ſneezing. The ſame 
may be obſerved of hiccough, coughing, yawning 
ſtretching, &c. and is very agreeable to the der- 
vative nature of theſe motions, when voluntary, i. 
when performed by motory vibratiuncles. The 2. 
tion of ſneezing is differently modelled by volunta 
and ſemivoluntary powers in different perſons, 


SECT. 
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J determine the immediate Organ of Sight, and 3 
its Powers in general. 


Since the. retina is an expanſion of the optic 
nerve, we may conclude, from the analogy of the 
ther ſenſes, that it is the immediate organ of ſight. 
Nor is the want of ſenſibility in the button of the 
ptic nerve, a ſufficient objection to this; as the 


| ex. rinute ſtructure and diſpoſition of the parts of this 
rfec. Mutton are not known. | 
ntay ll We may alſo reaſon thus to the ſame purpoſe. It 


ay be expected, that the immediate organ of ſight 


it, 3 elation of indifference to all the colours. But if 
the admit the doctrine of vibrations, black, by ab- 
te w orbing all kinds of rays, would make a confuſion 
vibrations, whereas white, by reflecting all, might 
olun- etain the impreſſed vibrations diſtinctly. The re- 
ina is therefore peculiarly fitted for the immediate 
„ sur- gan of fight, and the choroides the contrary, We 
y abs) add farther, that the retina, by refleCting rays 
much opiouſly, prevents their arrival at the choroides. 
fue For the accurate diſtinction of the ſeveral viſible 
ning "nts of objects, it is neceſſary, that theſe be placed 
„ den- ithin the limits of dictinct viſion; and alſo, that 


e coats and humours of the eye be ſo circum- 
anced, as to bring the ſeveral pencils of rays, 
ch proceed from each viſible point, accurately or 
ly, to a correſponding point upon the retina. 


diſtinguiſhed 
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hould be either black or white, that ſo it may bear a 


his is diſtinct vifion. But colours alone may be 
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diſtinguiſhed from each other without any exaq 
conformation of the eye. Thus viſion may be reck. 
oned of two kinds, as feeling, taſte, and ſmell, haye 
been. | 


PRO Þ.- LVL. 


To examine how far the Phenomena of Colours are agre. 
able to the Doctrine of Vibrations. 


Here I will make two ſuppoſitions. 

Firſt, That the extreme red rays at F M, (y. 
tics, book I. part II, fig. 4. excite vibrations in 
the retina, which are to thoſe excited by the extreme 
violet rays at A G, as 1 to 2, in reſpect of frequency 

Secondly, That, in going from the extreme re 
to the extreme violet; the excels of vibrations excited 
by each colour, above thoſe of the extreme red, 
will be proportional to its diſtance from the extreme 
red. | 5 | 

If we admit theſe two ſuppoſitions, then the vi 
brations excited by the extreme red, by the limite 
red and orange, of orange and yellow, yellow ant 
green, green and blue, blue and indigo, indigo att 
violet, and by the extreme violet, as theſe colours at 
fixed by Sir J/aac Newton, will be to one anothe 
in frequency, reſpectively, as the eight numbe 
100, 1125 120, 1337, 150, 1663; 1995, and 208 
the diſtances of theſe ſeveral limits, and of the & 
treme violet, from the extreme red, being to on 
another reſpectively, as the ſeven numbers 122, 
66773, and 100. 

Now the firſt ſuppoſition may be rendered pt 
bable thus. The intervals of the fits of ealy f 
flection and tranſmiſſion of the red and violet 
the ſame medium, and fame angle of refracti 
are nearly as 5 to 3. See Optics, book II. obl. 1] 
14. and prop. 16. But the red is leſs refrated* 
the coats and humours of the eye than the vio 
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thoſe of the violet as 6 to 3, or 2 to 1, at th eir ar- 
rival on the retina. But it is probable, that the vi- 


brations of the rays themſelves, and conſequently 


thoſe which they excite in the retina, are recipro- 
cally as the intervals of their fits. The frequency 
therefore of the vibrations excited 
red may be to that of the vibrations excited by the 


extreme violet as 1 to 2, according to the firſt ſup- 


ſition. | 1 | 
"The ſecond ſuppoſition is an eaſy ſtep after the firſt. 

For it is natural to ſuppoſe, that in paſſing from F 
to 4, in the figure above referred to, equal diſtances 


ould produce an equal increaſe of vibrations, which 


s the ſecond ſuppoſition. | 

Upon this foundation we may now reaſon in the 
ollowing manner. „ 
Firſt, The ſeven primary colours, eſtimated both 
rom their limits, and their middle points, excite 
nbrations, which are to each other in the ſimpleſt 
tios that are conſiſtent with each other, and all 
omprehended within the firſt and moſt ſimple of 


ratios, viz. that expreſſed by the two firſt num- 


ers 1 and 2. . 

Secondly, The ſame ratios are alſo thoſe of the 

ve tones, and two ſemitones, comprehended within 
e octave; as might well be expected. For muſic 
uſt take thoſe which are moſt ſimple, and moſt 

nfiſtent with each other. 

Thirdly, Since the greens are reſpectively to the 
allows, on one hand, as 9 to 8, and to the blues, 
the other, as 9 to 10, i. e. in the proportion of 
tone; alſo to the reds, on one hand, as 4 to 3, 


d ta the violets, on the other, as 3 to 4, i. e. in 


proportion of a fourth ; ſince farther, the yellows 


a8 6 to 5, i. e. thirds minor, to the reds, as 4 to 


Vor. I 55 K 6. 
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and conſequently will not have its intervals fo much 
diminiſhed in proportion; whence they may be to 


by the extreme 
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5, i. e. thirds major, to the blues, and as 2 to 3, 
z. e. fifths, to the violets; the blues as 5 to 6, 1. ,, 
thirds minor, to the violets, and as 3 to 2, i. e. fifths, 
to the reds; and the reds as 9 to 16, i. e. flat ſevenths, 
to the violets; the difference of vibrations here exhi. 
bited may make the five foregoing colours appear dif. 
tin& from each other to the mind, for the ſame reaſons, 
whatever they be, as take place in ſounds. For natural 
bodies reflect all theſe colours in great abundance, and 
in ſufficient purity for this purpoſe. We may begin 
from green, as the moſt common of all. When this 
as reflected by graſs, ſuppoſe, has been ſufficient 
familiatized to the eye of a child, it is reaſonable to 
think, that it may be diſtinguiſhed from yellow and 
blue, and much more from red and violet, 2 
reflected by flowers; alſo that theſe may be diſtin- 
guiſhed from each other. And it ſeems to me, that 
our fixed point ought to be placed in green, from 
the commonneſs and purity of the green of the third 
order, i. e. of graſs and vegetables in general. For 
the ſame reaſons one may expect, that the ſeveri 
ſhades of red, orange, green, blue, and violet, ſhould 
be conſidered as ſeveral degrees of the ſame colour, 
viz. on account of the ſmall difference of vibrations, 
At leaſt this correſponds to the uſual method df 
proceeding in other things. We diſtinguiſh great 
differences in our ſenſations by new names ; but 
refer all ſuch as are nearly related to the fame 
And thus the two foregoing ſuppoſitions furniſh v 
with a natural reaſon for diſtinguiſhing the primay 
colours into five, viz. red, yellow, green, blue, and 
violet; which, agreeably to this, were all that Sr 
Jaac Newton himſelf diſtinguiſhed the oblong fol 
image into for ſome time, as may appear by l 
Optical Lectures. | 
Fourthly, Since, if we proceed from the green 00 
the yellow and red, on one hand, and to the blue ai 
violet, on the other, the ratios are the ſame, only it 
verted; 
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verted ; and ſince there is a larger interval or ratio 
„between the yellow and red, alſo between the blue 


5, and violet, than between the green and yellow, or 
de, I cen and blue; we may expect to have two more 
- diſtinct primary colours correſponding to each other, 
u. and to the two ſemitones in an octave. And thus it 
> Wis. Orange, and indigo, are ſufficiently diſtinct from 
wr their contiguous ones, viz. orange from red and 
1 yellow, and indigo from blue and violet; and yet 
th proach to them. And theſe ſeven colours thus 


fed, ſeem to be all that we can well call diſtinct 
olours amongſt the primary ones, the intermediate 
legrees being referred to ſome of theſe ſeven, and 
alled ſhades. Of compound colours, diſtin& from 
l the primary ones, I ſhall ſpeak below. 

Fifthly, It is remarkable here, that the order of the 
ve tones and two ſemitones of an octave, which 
orreſponds to the order of the ſeven primary colours, 
the ſecond in abſolute perfection (which I have 
om a MS. paper of Sir Jaac Newton's on muſic, 
ot yet publiſhed), and the firſt in relative, i. e. of 
oe, in which the ſemitones are at equal diſtances 
om the middle or extremes; which circumſtance is 


tions. . f 
, idently neceſſary in the order of the colours. For 


od of *A » * 2 a 
a 4 diſtinct colours ariſe from ratios, and a half. note 
85 p our ariſe next after the red, if you begin at one 
*c ne. > © correſponding one ought to appear next after 


violet, if you begin at the other. The ſameneſs 
the ratios, that muſt ariſe, makes this neceſſary, 
ſuppoſition, that the diſtinction of colours is 
nded on ratios. . 

dxthly, If the diſtinction of colours ariſe from 
ratios of vibrations, the colours may be expected 
de broader where the vibrations are more numer- 
„ becauſe a greater addition muſt be made to a 
ater number, in order to mare an equal ratio. 
Id there is a certain breadth for each of the colours 
Xcively, which ſuits each ſet of ratios of vibra- 
O 2 Tions 


according to any ſuppoſed law of increaſe of the vibra. 
ſuits the ſimpleſt ratios poſſible, according to the 


derer and for the particular ratios of vibrations 
e 


mary colours, red, orange yellow, green, blue, indigo, 


breadths of the ſeven primary colours afrelh 


in appearance of purity ;- juſt as in a bell, the flo 
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tions that they can be ſuppoſed to bear to one another, 


tions in paſſing from one end of the ſolar image to 
the other. Since therefore the breadth of the ſeven 
primary colours, as determined by Sir Jaac Newt, 


ſimpleſt law of increaſe poſſible, as has been ex. 
plained above, we ſeem to have from thence a 
argument both for the doctrine of vibrations in 


re alleged. And there are two things in this 
matter which deſerve particular notice. Firſt, tha 
Sir Jaac Newton's fpeftrum was about ten inches 
long; and conſequently, the breadths of the ſeven pr: 


vielet, in inches, 1, 263 o, 76 1, 331 1, 66; 1, 
66; 1, 11; 2, 22; which magnitudes are fo con. 
ſiderable, that a ſmall error in fixing the limit of: 
colour does not much affect their mutual ratio 
Secondly, that the limits of the colours were deter 
mined in a way, that had no dependence on ay 
hypotheſis, and the operation repeated ſeveral time 
However, it may perhaps be worth the time and 
pains of ſome curious experimenter, to examine the 


and compare them with the hypotheſis her 
propoſed. 

Seventhly, When all the rays reflected from a 
natural body are near to each other, as in the yellon 
of the ſecond order, and in the blues and greens 
the third, we may ſuppoſe, that the ſlower vibratuo 
are accelerated by the quicker, and the quick 
retarded by the flower, ſo as to compoſe an inter 
diate, colour, ſcarce differing from homogeneal 19 


- 
— 


r 


vibrations of the wider part, and the quicker of d 
narrower, over-rule each other mutually, ſo 28 


compoſe one tone. But when the vibrations of 
1 ä ex tre 
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extreme rays are greatly different from each other, 
it ſeems that each ought to keep the power of ex- 
citing its proper vibrations, ſo as to make the colour 
of the middle rays; which may be conſidered as a 
kind of centre of gravity, a dilute one, verging to 
white, And white itſelf, when in perfection, ariſes 


primary colour, perhaps, keeping its own peculiar 
vibrations, and the ſeveral ſhades of each primary 
colour vibrating in the ſame time as the middle point. 
When two colours conſiderably different, as red and 
blue, yellow and violet, red and violet, are com- 
pounded, they neither reſemble the intermediate ho- 
mogeneal one, nor make a white. Not the firſt, be- 
cauſe they are at fo great a diſtance, that each can 
keep its own vibrations, contrary to what happens in 
colours reſembling homogeneal ones; not a white, 
becauſe there is not a ſufficient number of differing 
vibrations. By ſuch compoſitions it is, that purples, 


ratios, 
deter and other colours, different from all the homogeneal 
n nes, are formed; and whoever conſiders the ſeveral 


Ihades of each colour, with the mutual proportions 
hich may be combined in any compound, may 


hould ariſe from mere combinations of the primary 
olours, agreeably to the ſixth and ſeventh Propoſi- 
ons of the ſecond Part of the firſt Book of Sir aac 


o ſuit the doctrine of vibrations to thoſe propoſitions, 
1 perhaps, aſſiſt the reader to ſee the reaſons of 
e fixth, | | 


Cor. If the differences of the primary colours ariſe 
Tom the ſpecific differences of vibrations, it is eaſy 


ave a like origin; and vice ver/a. 


O 3 _ FROP. 


from a due proportion of all the ſorts of rays, each 


zlily conceive how all the colours of natural bodies 


Peton's Optics. What is here delivered may ſerve 


o ſee, that the differences of taſtes and ſmells may 
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n G 


To examine . how far luminous Appearances, not oc. 
caſioned by the Impreſſion of the Rays of Light, with 
ſome other Phenomena of a related Kind, are apree. 
able to the Doctrine of Vibrations. 


 FLasnts of light, and other luminous appearances, 
are occaſioned by ſtrokes upon the eye, rubbing it, 
faintings, &c. Now it 1s very eaſy to conceive, 
that violent agitations in the ſmall particles of the 
optic nerve ſhould ariſe from theſe cauſes; and con. 
ſequently that ſuch deceptions of the fight, as one 
may call them, ſhould be produced, if we admit the 
doctrine of vibrations. And I do not fee how they 
follow from the common hypotheſis concerning the 
manner of ſenſation. 1 | | 

The moſt remarkable of theſe luminous appear- 

ances is that which reſembles the eye of a peacock" 
feather, and which offers itſelf upon ſhutting and 
rubbing the eye in a morning. There is a diſtinction 
in it between the central parts and the edges. The fit 
'Teem to anſwer to that partof the retina, which is oppo- 
ſite to the pupil, and of about the ſame ſize with it, in 
its ordinary dimenſions. The laſt, or the edges, may 
anſwer to thoſe parts of the retina, which are on) 
ſometimes expoſed to the action of light, viz. indil- 
tations of the pupil. It is obſervable, that the cet- 
tral parts are often dark, while the edges are lum 
nous; and vice verſa. It happens alſo frequent), 
that in the whole appearance a blue, a dilute yellon, 
and a red, ſucceed each other in the order of tht 
colours, Perhaps, by farther obſervations, a perſot 
might be able, in ſome meaſure, to predict the vari 
tions of this phænomenon. It generally move 
which may be perhaps from the motion of the pect 

liar vibrations along the ſurface of the retina. f 

pn 
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Upon ſhutting one's eyes after they have been 
fed upon a luminous object, as a candle, a fire, a 


object remain in the eye for a few moments. This 


excited. 
Sometimes, inſtead of a luminous image, a dark 
one, correſponding in ſhape and ſize to the luminous 


object, preſents itſelf. In this caſe we muſt ſuppoſe, 
g it, Wl that the vivid vibrations excited by the luminous 
eive, object paſs immediately into very feeble ones, abſo- 
f the MW lutely or relatively, upon the ceſſation of the impreſſion. 
con. Buerhaave ſays, that he had a luminous circle in 
one his eye for along time after having viewed too intenſely 
it the the moon's light collected to a focus. And looking 
they at the fun makes other objects appear red and lumi- 


nous. It does alſo occaſion dark ſpots to appear 
upon common objects afterwards. This laſt effect 


pear- may perhaps ſucceed the firſt. While extraordinary 
ock vibrations, or a diſpoſition to them, continue in the 
> ad 7:2ina, and optic nerve (which may be for a long 
nction time, if a ſlight inflammation, with the conſequent 
ne firlt I irritability, be produced in the ſmall veſſels of the 


oppo- nervous capillaments), the common objects may 
it, u zppear luminous. When theſe go off, a contrary 
3, may tate may take place, and cauſe the dark ſpots to ap- 
2 only ear. Dark ſpots of continuance argue, that an 


injury is done to the retina, and optic nerve. The 


to a gutta ſerena, ſeem to be of this kind. 


uentl, It is agreeable to ſome of the foregoing inſtances, 
yellos, hat being kept much in the dark ſhould enable the 
of te perſons to ſee with a very obſcure light. In ſome 
perſon other caſes of a nyctalopia there may perhaps be the 


firſt and loweſt degree of inflammation in the infini- 


moves itclimal veſſels of the retina, ſo as to increaſe the ſen- 
e pecu-iWibility of the organ without making the exerciſe of 
ts functions painful. | 


Ua 8 Giddineſs, 


— 


window, it is common to have a faint image of the 


follows from the gradual declenſion of the vibrations 


permanent dark ſpots, which are ſometimes previous 
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 Giddineſs, or an apparent irregular motion in the 
objects of ſight, almoſt always goes before any 
general confuſion and privation of ſenſe and motion; 
which is very agreeable to the doctrine of vibrations, 
For the general diſorder in the vibrations in the 
medullary ſubſtance may be expected to be perceived 
in the optic nerve, and correſponding part of the 
brain, firſt and chiefly, on account of the acutench 
and preciſion of the ſenſe of ſight. - Upon the ſame 
principles it is eaſy to ſee, how great and unuſual agi. 
tations of the body, impreſſions on the ſtomach, on 
the olfactory nerves, on the eye, by the quick tran- 
ſition of objects, on the eye and fancy together, by 
looking down a precipice, &c. ſhould occaſion 2 
temporary giddineſs. 5 


N O- „ LVL 


To examine how far the Judgments which we make by 

Sigbt concerning Magnitude, Diſtance, Motion, Figure, 
and Poſition, are agreeable to the Doctrine of. Aſuci- 
ation. 5 


I Have already obſerved, Prop. 30. that theſe judg- 
ments are to be eſteemed true or falſe, according a 

they agree or diſagree with thoſe made by touch. 
Now the aſſociates of greater tangible magnitude 
are a larger picture on the retina, the diſtance being 
the ſame; and a larger diſtance, the picture being 
the ſame. The aſſociates of a leſs tangible magn- 
tude are the oppoſites to theſe. And the aſſociates 
of the ſameneſs of tangible magnitude are the increaſe 
or diminution of the picture on the retina, while the 
diſtance is diminiſhed or increaſed ſuitably thereto. 
All this appears from optical conſiderations. Hence 
it follows, that where the picture on the 7etine is of 
juſt ſize, and alſo the previous judgment concerning 
the diſtance juſt, our eſtimate of tangible magnitude 
by ſight will be juſt likewiſe. But if the — 
the 
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the Wl the retina be magnified or diminiſhed by glaſſes, or 
our previous judgment concerning the diſtance be 


any f 
on; MM crroneous, our eſtimate of tangible magnitude will 
ons. be erroneous in like manner. And, whether it be juſt 
the or erroneous, it is entirely founded on aſſociation. 


The following inſtances, among many others, con- 


the arm theſe poſitions. Young children judge rightly 
nefs Nof magnitude only in familiar places, or at ſmall diſ- 
ame Wltances. At great diſtances they always judge the ob- 


agi- N ects to be leſs than the truth, not having learnt to 
, on {Mljudee rightly of theſe diſtances, and make allowance 
ran- for them. The- generality of adults judge far better 
„by of magnitude at great diſtances on level ground, than 


experience in the former caſe. The horizontal 
moon appears larger than the meridional, becauſe 
the picture on the retina is of nearly the ſame ſize, and 
he diſtance eſteemed to be greater. And yet the 
horizontal moon appears far leſs than the truth, becauſe 
we can form no conception of its vaſt diſtance. A 
tree referred to the horizon in the duſk of the even- 
Ing, or a fly to the ground at a diſtance, through the 


jude- ndiſtinctneſs of viſion, appears much bigger than 
ng a de truth. In looking through glaſſes, which 
h. magnify or diminiſh the picture on the retina, the 
nitude bjects themſelves ſeem to be magnified or dimi- 
being Wiſhed, becauſe our judgment concerning the diſtance 
being not altered proportionally, &c. &c. | 
nagn!- There are, beſides theſe, ſome other aſſociated cir- 
aciates umſtances, which occaſionally impoſe upon us in eſti- 
crea nating magnitudes. Thus a perſon of an ordinary 
ile the eight ſtanding near a very tall one, or coming in at 
hereto. very high door, appears ſhorter than the truth; 
Hence een perſons ſeem tall, fat perſons ſhort, &c. 
is of: The principal criterion of diſtance is the magnitude 
ernins pf the picture, which ſome known object makes on 
znitude de retina. But the five following aſſociated circum- 
ure 01 ances ſeem to have alſo ſome influence on our judg- 
ti ments 


from above, or from below, on account of their greater 
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ments concerning diſtance, in certain caſes, and ll the 
under certain limitations: the number of objetts be 
which intervene, the degree of diſtinctneſs in which va 
the minute parts are ſeen, the degree of brightneſs, Wl the 
the inclination of the optic axes, and the conforms. the 
tion of the eye. It will appear from the ſixty-ſecong Bl ſid 
and ſixty-third propoſitions that the two laſt are aſſo- Wl kn 
ciates to each other in their proper degrees, ſince each WM tar 
depends on the diſtance of the object. The influ. Wl inf 
ence of the three firſt, as well as that of the mag. Wiſof 
nitude of the picture on the retina, is evident from co! 
the methods of expreſſing diſtance in pictures. ſm 
From the principles laid down in the laſt paragraph, 
we may explain the following fallacies in viſion, An on 
object viewed through a perſpective appears to be Af 
nearer than it is, becauſe the picture on the retin.is Mi tie 
thereby rendered both larger, and more diſtin ; but Wl fail 
if we invert the perſpective, and ſo diminiſh the pic- Wſcirc 
ture, the object will appear farther off. At ſea, and Wot 
on plains, where few or no objects intervene, tor 
judge the diſtances to be leſs than the truth; and the \ 
contrary happens in ſcenes diverſified with a.proper b 
variety of objects. A large object, when appre- cat 
hended to be one of a common ſize, appears nearer iſa! 
than the truth; and the ſame happens, when we view end 
objects in rural ſcenes, ſuch as houſes, towns, hills bei 
&c. in a bright light, or through a very clear 2. N fon 
moſphere. In trying to judge of ſmall diſtances by I 
one eye, it is uſual to be miſtaken for want of the ro; 
criterion from the inclination of the optic axes. that 
Since our judgment concerning the magnitude d gu 
an unknown object depends upon the diſtance, and our act 
judgment concerning the diſtance of every object oc 
chiefly upon that concerning its magnitude, the con- 
jectures of different perſons, concerning the mag. 
tudes and diſtances of unknown remote objects, bothſ® © 
as ſeen through teleſcopes, and with the naked et, 


may vary conſiderably from each other ane room 
| ei 
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be fixed previouſly by a known object, we may after- 


thereby. The number of intervening objects, and 
the inclination of the optic axes, ſeem to afford con- 
ſiderable aſſiſtance in determining diſtances, where 


tances, the laſt in ſmall ones: but the other three 
inferior criterions above-mentioned, viz. the degree 
of diſtinctneſs, the degree of brightneſs, and the 
conformation of the eye, when ſingly taken, are of 
ſmall ſignification. 8 Fr 

We judge of motion by the motion of the pictures 
on the retina, or of our eyes in following the objects. 
After ſome time, we learn to make allowance for 
the line of direction, our own motions, &c. If we 
fail to make the due allowance through aſſociated 
circumſtances of any kind, we muſt, in conſequence 


tion, or place it in an undue object. 


he We judge of the figure or ſhape of bodies, chiefly 
vr by the variations of light and ſhade ; and our aſſo- 
re- WY clations taken thence are fo ſtrong, as that we are 
rer Wealily impoſed upon by a juſt imitation of the light 
cn and ſhades belonging to each ſhape and figure, in 
ll, their ſeveral ſituations with reſpect to the quarter 
1. from which the illumination proceeds. 
lt is from the aſſociations, conſidered under this 
te propoſition, and particularly in the laſt paragraph, 


that painting conveys ſuch exact ideas of ſhapes, 
e of'ures, magnitudes, and diſtances, and the camera 
our ra of motions alſo, by means of impreſſions that 


yet Proceed from a plane ſurface. oh 

con- The poſition of objects is judged of entirely by the 
gi: Arart of the retina on which the rays fall, if we be in 
both WT erect poſture ourſelves. If we be not, we allow 
eye, br our deviation from it, or make a reference to 
g u metkring judged to be in an erect poſture. If we 


fail 


their reſpective aſſociated prejudices. If the diſtance 
wards judge of the magnitude of an unknown object 


known objects are wanting; the firſt in large diſ- 


of this, make a diſproportionate eſtimate of mo- 
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fail in theſe, errors concerning the poſition of viſibl 
objects muſt happen. Our calling bodies ere#, whey 


the rays proceeding from their tops fall upon the 


lower parts of the retina, and vice verſa, is mereh 
from an aſſociation of the ſame kind with thoſe by 
which the ſenſes of other words are determined. 
Thoſe who are diſpoſed to examine the ſubjed; 
olf this and the following propoſition with accuracy, 
may ſee a large variety of proper inſtances yel 
explained by Dr. Smith, and Dr. Jurin, in Dr. Smith 
Optics. Theſe gentlemen inſiſt chiefly on opticy 
conſiderations; but they every where admit thy 
prevalence of aſſociation, though it is not always 
their purpoſe to take expreſs notice of it. | 
I will juſt remind the reader, that in all the cafy 
of magnitude, diſtance, motion, figure, and pol. 
tion, the viſible idea is ſo much more vivid and read 
than the tangible one, as to prevail over it, notwith- 
ſtanding that our information from feeling is more 


preciſe than that from ſight, and the teſt of its truth iM 


However, if we could ſuppoſe a perſon to. be enduel 
with the ſenſes of ſeeing and hearing, and yet to be 
deſtitute of that of feeling, and of the power of mor- 
ing himſelf, he might have all the words expreſſing 
diſtances, magnitudes, &c. ſo much, and fo pm 
perly, aſſociated with the viſible appearances of thele, 
as that, by paſſing over his ear, they would rak 
up all the ſame trains of viſible ideas, as in us. 


Pt O rt 


To examine how far the Circumſtances of fingle and dil: 
ble Viſion are agreeable io the Doctrine of Aﬀciatim, 


WHEN we have attained a voluntary power ov 
the external motions of our eyes, ſo as to direct then 
to objects at pleaſure, we always do «it. in ſuch 1 
manner, as that the ſame points of objects fall up® 

correſpondeit 
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(ible correſpondent points of the two retinas. And this 
when correſpondence between the reſpective points of the 
the Mr:4145 is permanent and invariable. Thus the cen» 
erch A tral points, or thoſe where the optic axes terminate, 
e by always correſpond ; a certain point on the right ſide 
of the right retina always correſponds (whatever ob- 

je ect we view) to another certain point on the right fide 
racy, of the left retina, equally diftant from the centre with 
well it, &c. Hence, if the optic axes be directed to the 
wits MY obje A, the picture made by it on the right re- 


ied ina correſponds to that made on the left; whereas the 


the Mimpreflions made by two ſimilar objects, A and B, 
upon the two retinas, do not correſpond. The im- 
preſſions therefore, that are made upon portions of 


caſes the 72/inas, which do or do not correſpond, are the 
pol: aſſociated criterions of ſingle and double viſion. 
ready For 1 here ſuppoſe, that the common appearances of 
with. a ſingle object, and two ſimilar ones, are reſpec- 
more iWtively called ſingle and double viſion. 

ruth e Let us now inquire into the fallactes which theſe 
doe Waſſociated criterions may occaſion. 4 


to be Firſt, then, When a perſon directs his eyes by a 
nor- voluntary power to a point nearer or farther off than 
fling che object which he views, ſo as to make the pic- 
pro- tures of the object fall upon the points of the two 
hel, BW/-1inas, that do not correſpond, this object will 


ppear double. The ſame thing happens when one 
eye is diſtorted by a ſpaſm, when perſons loſe the 
voluntary power of directing their optic axes to ob- 
Cts, and in general whenever the pictures, which 


points that do not correſpond. 
the fingers, and roll a pea between two fides, which 


Ye not contiguous naturally, it feels like two 
peas. 


ch 1 Secondly, After a perſon, whoſe eye is diſtorted 
upon y 2 ſpaſm, has ſeen double for a certain time, this 
adent ; | ceaſcs, 


the object imprints on the two retinas, fall upon 


It reſembles this, and illuſtrates it, that if we croſs 
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ceaſes, and he gains the power of ſeeing ſingle 
again, provided the diſtortion remains fixed to 3 
certain degree. For the aſſociation between the 
points of the two retinas, which correſponded for. 
merly, grows weaker by degrees; a new one alſo 
between points, that now correſpond, takes place 
and grows ſtronger perpetually. | 
_ - Thirdly, If two lighted candles, of equal height, 
be viewed at the diſtance of two or three feet from 
the eyes, ſo that the picture of the right-hand candle 
on the left retina ſhall correſpond to that of the left. 
hand candle on the right retina, only one image yil 
be produced by theſe two correſponding pictures 
But the two pictures which do not correſpond, vi. 
that of the right-hand candle on the right retiu, 
and that of the left-hand candle on the left reting, 
will each produce its proper image. See Smith's 
Optics, Rem. 526. | 
But here two queſtions may be aſked : Firſt, Why 
ſingle objects appear the ſame to one as to both 
eyes, allowing for the diminution of brightnels 
fince, in the firſt caſe, there is one picture only, in 
the laſt two. Ought not every ſingle object to appear 
ſingle to one eye, and double to both ? 
- Secondly, How can one object appear like two u 
both eyes, ſince, however the eyes be directed u 
- diſtorted, it can make but two pictures, whereas tw 
objects make four, viz. two in each eye? 
It is evident, that the difficulty is the ſame in both 
theſe queſtions. And it ſeems to be a ſufficient an- 
{wer to allege, that impreſſions ſo much alike, and 
which are ſo conſtantly made together, as thoſe upon 
the correſponding portions of the two retinas, mul 
unite into one entirely in the brain, and produce the 
ſame effect in kind, though ſomewhat different in 
degree, as one alone. And thus, whether we ſer 
with one eye or both, hear with one ear or both, thc 
impreſſion on the common ſenſory in the brain - the 
ame 
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dame in kind; and therefore, if the firſt be called 1 


gle ſingle, the other muſt alſo. | 

Fut it deſerves particular attention here, that the 

te optic nerves of men, and ſuch other animals as | 
G. ook the ſame way with both eyes, unite in the lj 


ola turcica, in a ganglion, or little brain, as one 
may call it, peculiar to themſelves ; and that the aſ- 
oclations between ſynchronous impreſſions on the two | WM 
ztinas muſt be made ſooner, and cemented ſtronger, | i 
pn this account; alſo, that they ought to have a 


cle uch greater power over one another's images, than 
= n any other part of the body: And thus an im- 


refſion made on the right eye alone by a ſingle 
pbject, may propagate itſelf into the left, and there 
aſe up an image almoſt equal in vividneſs to itſelf: 
d conſequently, when we ſee with one eye only, we 
may, however, have pictures in both eyes; and when 
xe ſe a ſingle object, with our eyes directed to one 
t a different diſtance, we may have four pictures, 
iz. two from direct impreſſion in parts that do not 
orreſpond, and two others from aſſociation in parts 
hat do. And thus both the foregoing queſtions 
ay be anſwered, in a manner that leaves no doubt 
r heſitation, : 


70 tO 3 
d « P:.R M 
: explain in what Manner, and to what Degree, 9 


agreeable and diſagreeable Impreſſions on the Eye 
contribute, in the Way of Aſſociation, to form our 
intellectual Pleaſures and Pains. 


and 1 

| | ah 
11 Ir is evident, that gay colours, of all kinds, are N 
- re principal ſource of pleaſure to young children; 


d they ſeem to ſtrike them more particularly, when 
ed together in various ways. Whether there be 


: - thing in colours, which correſponds to the har- 
ey between ſounds, may be doubted. If there be, 


It 4 
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it muſt, however, admit of much greater latitude 
than the harmony between ſounds, ſince all mixture Ml in 
and degrees of colours, unleſs where the quantity of 
light overpowers the eye, are pleaſant ; however, co 
one colour may be more ſo originally than another 
Black appears to be originally diſagreeable to the eye 
of children; ir becomes diſagreeable alſo very ea Im. 
from aſſociated influences. In adults, the pleaſure 
of mere colours are very languid in compariſon of m 
their preſent aggregates of pleaſure, formed by af. 
fociation. And thus the eye approaches more and 
more, as we advance in ſpirituality and perfection, 
to an inlet for mental pleaſure, and an organ ſuited 
to the exigencies of a being, whoſe happineſs con- 
ſiſts in the improvement of his underſtanding and 
affections. However, the original pleaſures of mere 
colours remain, in a ſmall degree, to the Jaſt, and 
thoſe transferred upon them by aſſociation with other 
pleaſures (for the influence is in theſe things reci- n 
procal, without limits) in a conſiderable one. 80 
that our intellectual pleaſures are not only at fiſt 
generated, but afterwards ſupported and recruited, iro 
in part from the pleaſures affecting the eye; which 
holds particularly in reſpect of the pleaſures afforded 
by the beauties of nature, and by the imitations d 
them, which the arts of poetry and painting furn. 
us with. And for the ſame reaſons the diſagreeabe rc 
impreſſions on the eye, have ſome ſmall ſhare ii 
generating and feeding intellectual pains. 

It deſerves notice here, that green, which is tit 
colour that abounds far more than any other, is th 
middle one among the primary colours, and the mok 
univerſally and permanently agreeable to the eye d 
any other: alſo, that as the common juice of veg 
tables is in general green, ſo that of animals 1s 1 
general red; the firſt being, perhaps, of the third 
order, the laſt of the ſecond. It appears to be & 

tremely worth the time and pains of philoſophers 
| | EE 1nquir 


de MY inquire into the orders of the colours of natural bodies, 
res in the manner propoſed and begun by Sir Jaac 
ron; and particularly to compare the changes of 
er colour, which turn up in chemical operations, with 
e me other changes, which happen to the ſubjects of 
ye the operations at the fame time. Nothing ſeems 
rh more likely than this to be a key to the philoſophy 
res of the ſmall parts of natural bodies, and of their 
mutual influences. | 

4 PN M L&L . 
on, r give an Account of the Ideas generated by viſible 


Impreſſions. | 


and Herr we may make the following obſervations : 

nere Firſt, That the ideas of this ſenſe are far more 
and vivid and definite than thoſe of any other; agreeably 

ther o which, the word idea denoted theſe alone in its 

rect riginal and moſt peculiar ſenſe. Hence it is proper 
os make the ſtricteſt examination into the ideas of 


furlt lis ſenſe, and their properties, fince it is probable, 
ited, rom the analogies every where conſpicuous in 
* atural things, that theſe are patterns of all the 
r 


Their peculiar vividneſs and precifion may 


n reſpe&t of other ideas, i. e. as magnifying their 
R = 

decondly, The vividneſs and preciſion here ſpoken 
relate chiefly to diftance, magnitude, motion, 


s theWoure, and poſition, i. e. to the things conſidered 
4 the fifty- eighth propoſition. However, colours 


ave diſtinct ideas of themſelves; but then they 


ye WEquire an exertion of our voluntary powers for the 
veg. oft parts whereas the ideas of diſtances, magnitudes, 
1s 1 Ang inceſſantly in the trains which paſs over 
fancy, | T-> | 
Thirdly, The peculiar vividneſs and preciſion of 
en dbl ideas may probably be owing to the following 
F. cauſes, 


Vol. I, 
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erefore be conſidered as ſerving like a microſcope 


of ſuch an immenſe variety of viſible ideas, as the 


| thoſe which we have, Theſe are derived from all 
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cauſes, as well as to ſome peculiar unknown ſtruc- 
ture of the optic nerve, and correſponding region 
of the brain; viz. the perpetual recurrency of viſible 
objects, either the ſame, or ſimilar ones, during the 
whole time that we are awake; the diſtinct manner 
in which they are impreſſed by means of the ſeyera 
proper conformations of the eye; and their being re. 
ceived in general upon the ſame part of the reting, 
preciſely or nearly. For, when we view any objed 
with attention, we make the central point of it fal 
upon the central part of the retina. Farther, as the 
optic nerve ſends off no branches, but is ſpent wholh 
upon the retina, this may perhaps contribute in ſome 
degree. And theſe conſiderations may a little hely 
us to conceive, how the optic nerve, and corte. 
{ſponding region of the brain, may be the repoſitory 


are in fact. 5 

Fourthly, The idea of every familiar object ha 
for the moſt part, ſome particular magnitude, pol. 
tion, and aggregate of aſſociates, in its recurrencis 
to the mind. And this ſomewhat leſſens the dif 
culty mentioned in the laſt paragraph. The real 
of 'this fourth obſervation 1s, that though every 
ſible object appears under different magnitudes, i 
different poſitions, and with different aſſociates, ye 
theſe differences deſtroy one another, ſo that f 
ſtrongeſt particularity only remains. Howerg 
changes are made from time to time, each ſubſiſi 
for a ſhort period, and then giving way to the 1 
in ſucceſſion. | | 

Fifthly, We have fiftitious viſible ideas of plat 
and perſons that we have never ſeen, as well ae, 


ciation evidently, and they often undergo ſucceliWunc 

changes, like thoſe ſpoken of in the laſt paragraph. 
Sixthly, Our viſible ideas are ſubject to the volut 

tary power in a high degree, and may be called 
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by the ſlighteſt aſſociated circumſtance, at the ſame. 


ether ideas, and with actual impreſſions. The name, 
he or its idea in the region of the brain correſponding 
er o che ear, are the circumſtances moſt commonly 


ade uſe of for calling up viſible ideas. But there 
xe many ideas, i. e. internal feelings, which have no 
ames, and which yet, by attending our ſeveral viſible 
deas, get this power of introducing them. " 
Here it 1s to be obſerved, that an idea cannot be 
id to be voluntarily introduced, till it be previouſly 
etermined by ſore of its aſſociates. If I deſire to 
ntroduce a viſible idea of any kind, an individuum 


wing to the command of my will, that it was an 
ore, and nothing elſe, but to the connection which 
he idea of an horſe had with ſome other idea or im- 
reſſion, which then happened to take place. But if 
deſire to recollect the features of a perſon's face, 
hom I ſaw yeſterday, I make uſe of his name, his 
rels, the place in which 1 ſaw him, or ſome other 
ocjated circumſtance, for this. purpoſe. . And this 
ay be called a voluntary introduction of an idea. 
owever, the introduction of the idea of an horſe, 
the circumſtances juſt deſcribed, might be termed 
oluntary in a different ſenſe, if any perſon thought 
to denominate it ſo, on account of the command 
the will to introduce ſome idea. My deſign 
re is, only to ſuggeſt to the reader the proceſſes 
nerally made uſe of in theſe things. It is to be ob- 


termines what idea ſhall be called up voluntarily, 
des, for the moſt part, raiſe it. Thus, if a perſon 
res me to call up the idea of an horſe, the very 
und of the word proceeding from his mouth will 
it, for moſt part, immediately. If not, I go 
ck, by my memory, to the trace left by the 
ord, and thence ro the idea, or to ſome common 


alled 
| 1 | aſſociate 


ime that they have very numerous connections witn 


aum, and that of an horſe offers itſelf, it was not 


ved farther, that the aſſociated circumſtance, which 


17" 45S 
* 


peculiar connection with each other. For as words 


liriums. This agrees remarkably with what has ben 
already obſerved concerning the ideas of this fete; 


_ comparatively large, or peculiarly ſuſceptive of in 
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aſſociate of both the word and idea, capable of i, 
Seventhly, When we have converſed much wit ff 
the ſame. viſible objects, as after having been in x x 
crowd, travelling, &c. for many hours without in- 
termiſſion, we may find the ideas of theſe object 
peculiarly ſtrong, ſo as to intrude upon our fancies 
and interfere. with all our other ideas. This may 
ſerve to ſhew, that the permanence of the ſenſation 
impreſſed, mentioned in the third propoſition, and 
which ſhews itſelf particularly in viſible impreſſions 
as there remarked, is of the nature of an idea. And 
it coincides remarkably with this, that the ide 
ſhould be peculiarly vivid and preciſe in the fame 
ſenſe, where the permanency of the ſenſation im. 
reſſed is moſt conſpicuous. . 
Eighthly, The ideas of ſight and hearing, and 
the impreſſions from whence they proceed, have: 


pronounced call up viſible ideas, fo viſible ideas and 
objects call up the ideas of words, and the actions by 
which they are pronounced. 1 
Ninthly, The trains of viſible ideas are in a pu- 
ticular manner affected by the general ſtates of 
brain, as may appear from the trains which preſent 
themſelves in madneſs, frenzies, and common d- 


and we may infer from all together, that the regio 
of the brain correſponding to the optic nerve itt 


preſſions, or both. LO e 

Tenthly, The imagery of the eye ſympathir 
alſo remarkably with the affections of the ſtomac 
Thus the grateful impreſſions of opium upon Wl 
ſtomach raiſe up the ideas of gay colours, and trank 
porting ſcenes, in the eye; and ſpaſms, and ind 
geſtions, have often a contrary effect. The gha 


fact 
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faces which ſometimes appear in idea, particularly 
after drinking tea, ſeem to be an effect of this 
kind, or perhaps of the laſt-mentioned one; for 
they are common to perſons of irritable nervous 
ſyſtems. Ghaſtly faces may take place preferably 
to other diſagreeable ideas, perhaps becauſe charac- 
ters, affections, paſſions, are principally denoted and 
exprefled by the countenance ; becauſe faces are the 


with the greateſt earneſtneſs; becauſe. we criticiſe 
much upon the beauty of faces, and upon the pro- 
portion of the ſeveral features to each other; and 
decauſe evil ſpirits (the notions of which generally 
take ſtrong and early poſſeſſion of our fancies) are 
painted with ghaſtly faces. This mixture of reaſons 
hinders each particular one from being ſo obvious, as 
ight otherwiſe be expected; however, the ſame 
hing is common in many other caſes. * The trains 
ff viſible ideas, which occur in dreams, are deducible, 
partly from the ſympathy here mentioned, partly 
rom that of the laſt paragraph. | 
Eleventhly, Our ſtock of viſible 1deas may be 
onſidered as a key to a great part of our knowledge, 
da principal ſource of invention in poetry, paint- 
ng, mathematics, mechanics, and almoſt every 
ther branch of the arts and ſciences. In mathe- 


in effect, the ſolution of the problem. Our 
emories are alſo much aſſiſted by our viſible ideas 
reſpect of paſt facts, and the preſervation of the 
der of time depends in a particular manner upon 
ur viſible trains ſuggeſting each other in due ſue- 
ſion, Hence eye-witneſſes generally relate in order 
f time, without any expreſs deſign of doing fo. 
his recollection of viſible ideas, in the order in 
nich they were impreſſed, gives riſe to the /oc: 
moriales, in which matters principally worthy of 
membrance are to be repoſited, and to the artifi- 

3 cial 


moſt common of viſible objects, and attended to 


natics and mechanics the invention of the diagram 
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cial memory, that is borrowed from the eye; juſ 
as the facility of remembering words formed int 
verſes does to the artificial memory borrowed from 
the ear. It may deſerve notice here, that fone 
perſons have imaginary places for the natural nun. 
bers, as far as one hundred, or farther. "Bf 
Twelfthly, The ideas which different perſons hay 
of the ſame perſons faces, though they be very like 
one another, cannot yet be preciſely the ſame, o 
account of the addition and omiſſion of little cy. 
cumſtances, and a variety of aſſociated ones, which 
intermix themſelves here. Hence the ſame pidur 
may appear much more like to one perſon than u 
another, viz, according as it reſembles his idea mot 
or leſs. | 
Thirteenthly, Painters, ſtatuaries, anatomiſts, x 
chitects, &c. ſee at once what is intended by! 
picture, draught, &c. from the perfection of thei 
viſible ideas; and carry off the ſcene, plan, &c. i 
their memories, with quickneſs and facility, - / 
which is ſtill owing to aſſociation. But it would if 
endleſs to enumerate the inſtances of affociation 
which this ſenſe affords. | 
Fourteenthly, It is probable, that fables, parable 
ſimiles, allegory, &c. pleaſe, - ſtrike and inſtru 
_ chiefly on account of the viſible imagery, whic 
they raiſe up in the fancy. They are alſo mu 
more eaſily remembered on the ſame account. V 
may add, that idolatry, heatheniſh and popiſh, | 
made a much quicker and more extenſive progres 
the world on account of the ſtability and vivid 
of viſible impreſſions and ideas, and the diffic 
obſcurity, and. changeable nature, of abſtract i 
tions. And image-worſhip ſeems .even to have be 
derived in great meaſure from this ſource. 
PFifteenthly, It would be a matter of great curd 
and uſe (as far as theſe ſpeculations can be of 


uſe) to inquire carefully into the progreſs af! 
| Rl 
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uf WI mind, and particularly of the fancy, in perſons born 
no WY blind, and compare the reſult with what is advanced 
on MW under this propoſition, and with other parts of theſe 
me papers, in order to correct and improve the theory 
m. of aſſociation thereby. It is probable, that they are 

conſiderable loſers, upon the whole, in reſpect of 
a knowledge ; though their greater degree of attention, 
like WY and the ſuperior acuteneſs of the ſenſes of feeling 
oi and hearing, and - conſequently, perfection of the 
cr. ideas of theſe ſenſes, muſt give them ſome particular 
advantages. | | 


To explain the automatic Motions, which are excited 
by Impreſſions made on the Eye. | 


Tursk motions are of two kinds, external and 
internal, The external are the motions of the 
globe of the eye, thoſe of the eye-lids, and the 


ing glands, whereby they are evacuated. The inter- 
nal are the contractions of the greater and leſſer 
muſcular rings of the iris, of the radiated fibres of 
the iris, and of the ciliar ligaments, I will ſpeak of 
each of theſe in order, — 
begin with the motions of the globe of the eye. 
And here I obſerve, Firſt, That the white tendinous 
expanſions of the four ſtrait muſcles reach as far as 
the cornea ; and conſequently, that they are thereby 
expoſed in a particular manner to the action of light, 
when the eye is open; being covered by nothing but 
athin membrane. However, the tendinous expan- 
ſons of the adducens and abducens are much more 
expoſed than thoſe of the attollens and deprimens ; and, 
if the eye be but a little open, the light cannot fall 
upon theſe laſt at all. 1 
Secondly, If a luminous object be placed upon the 
Tight ſide, fo as that the light ſhall fall in a particu- 
F-4 | lar 
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contractions of the lacrymal, and other neighbour- + 


b 


272756 Of the Senſe of Sight. 


lar manner upon the tendinous expanſion of the aþ4y. 
cens of the right eye, and of the adducens of the left, t Wl / 
may by contracting theſe muſcles make the eyes move i 
in a congruous manner, turning them towards itſelf; . 
and the tendency of the eyes to move towards the 2 
right ſide ought not to ceaſe, till the adducens and a}. il 
ducens in each eye have an equal quantity of light 
fall upon them from the luminous object, i. e. till the 
optic axes be directed to it. In which caſe the eyes 
would be in equilibrio, as far as they are under the 
influence of the light which falls upon the tendi. 
nous expanſions of the ſtrait muſcles. 
Thirdly, It agrees remarkably with the two lat 
paragraphs, that new- born children move their eye 
in a congruous manner; that the motions are chief 
to the right and left, ſcarce upwards and downwards 
at all, the eye-lids being ſeldom ſo much opened a 
to expoſe the tendinous expanſions of the atiollens and 
deprimens ; and that their eyes are frequently turned 
towards luminous objects, ſuch as a candle, or 1 
window. . 0. 
PFourthly, But it is not neceſſary, that the eyes d 
new-born children ſhould always turn to the luminous 
object, or remain fixed upon it. For every muck, 
when it has exhauſted itſelf by contraction, gives plac 
to its antagoniſt of courſe. If therefore the luminous 
object be much on one ſide, the eyes ought to tum 
back from it almoſt immediately. To which we mi 
add, that various luminous objects generally affed 
the eyes at the ſame time; that the four ſtrait muſch 
do naturally balance each other, and keep the 6 
in a right forward poſition; and that the obliq 
muſcles ſcarce favour any particular oblique poſitiot 
though they do prepare the eye to turn with greats 
facihty, in compliance with the contraction of any on 
of the four ſtrait muſcles. There are therefore ſuf 
cient ſources for a variety of motions in the globes 0 
the eyes, without deſtroying their congruity. _ 
muy 
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Fifthly, It is worthy of attention here, that the at- 
vollentes and deprimentes do not want the ſame external 
influence of light to make them move in a congruous 
manner, as the adducentes and abducentes ; in as much 
as one adducens, and one abducens, muſt act to- 
gether to make the eyes move congruouſly to the 
right and left; whereas the two attollentes, and two 
deprimentes, act together in the congruous motions 
upwards and downwards. As far therefore as the 
nerves of one ſide ſympathize with the correſponding 
nerves of the other in the influences which deſcend 
from the brain, there will be a natural tendency in 
lat e eyes to move upwards and downwards in a con- 
yes eruous manner, and to the right and left in an incon- 
gruous one. And this ſuits well with the greater ex- 
poſition of the tendinous expanſions of the adaucentes 
nd abducentes before taken notice of. For what 
eaſon ſo many pairs of nerves are concerned in the 
motions of the globe of the eye, and of the eye-lid, 
remains to be 1nquired, | | 
Sixthly, It may perhaps be, that the light which 
paſſes in at the pupil has ſome efficacy in moving the 
globe of the eye, either by unknown communica- 
ons in the brain between the optic nerve, and the 
ird, fourth, and ſixth pairs, or perhaps by pene- 
ating in a ſmall degree through the retina, choroides, 
nd /clerotica, to the four ſtrait muſcles. If this laſt 
fluence could be allowed, it would oppoſe that 
rerted upon the tendinous expanſions ; but would, 
owever, join with it in preſerving the congruity of 
e motions. 575 A 
deventhly, As the two oblique muſcles neither have 
endinous expanſions expoſed to the light, nor adhere 
o the globe of the eye, except juſt at their inſertion, 
ey cannot be under either of the influences here ſup- 
oled to affect the ſtrait muſcles, but muſt be ſubje& 
hiefly to thoſe which deſcend from the brain; thus 
ung almoſt uniformly, unleſs in particular agitations 


of 
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of the whole nervous ſyſtem. And this agrees wel 
with the fact, and with the uſes generally aſſigned t 
thefe muſcles, viz. thoſe of keeping the eye in x 
moderate ſuſpenſion always, and drawing it out 03 
eminent occaſions. EY 
Eighthly, The circumſtances which occaſion 
ſquinting in young children, agree well with the the. 
ory here propoſed. Thus, if a child be laid ſo int 
his cradle, as that one eye ſhall be covered, the extern 
influences of light cannot operate upon it. And if thi 
be often repeated, eſpecially while the aſſociation 
which confirms the congruity of the motions is weak, 
the eye which is covered will obey the influence 
which deſcend from the brain, and turn upward 
and inwards for the moſt part. What turns the ſcak 
in favour of this poſition, remains to be inquired, 
The ſecond of the external motions 1s that of the 
eye-lids, or the actions of the elevator, and orbia. 
laris palpebrarum. What excites the firſt to conſtan 
action during the whole time that the new-bon 
child is awake, is difficult to ſay. J Perhaps the 
action of light upon the white of the eye, ſending 
vibrations under the upper eye-lid, and thence int 
the fibres of the'e/evator : or the direct action of ligt 
through the ſkin; for it is a cutaneous mulcle: 
influences which deſcend into the third pair from ti 


ſecond, i. e. the optic nerve: or the friction fron 
the globe of the eye in its motions, which may al 
make the eye- lid ſympathize in motion with the eſe P 
or the aggregate of all theſe. As to the orbiculari, b. 
is evidently put into action by irritations affecting wall c! 
eye, as from duſt, flies, &c. even in adults. % 
The third of the external motions, or the contra 9! 
tion of the lacrymal, and other neighbouring gland ke 
ariſes from irritations in the eye, noſe, fauces, aa 
ſcalp of the head. The manner in which theſe in 4 


tations operate, has been ſufficiently explained unde 


Prep. 33. | 


Of the internal motions I will conſider the con- 
traction of the greater and leſſer rings together, as 
proceeding from the ſame cauſes, and being cotem- 
poraneous; and, for the ſame reaſons, the contrac- 
tion of the radiated fibres, and ciliar ligament, to- 
gether alſo. By the firſt the eye is fitted for diſtinct 
viſion at ſmall diſtances, by the other at great ones. 
Thus let us ſuppoſe a candle to be brought nearer 
and nearer to the child's eye. It is evident, that the 
quantity of light which falls upon the eye will grow 
greater and greater. It will therefore agitate all the 
circular fibres of the iris more powerfully, and par- 
ticularly the greater and leſſer rings; i. e. it will 
bend the cornea into a greater convexity, bring the 
origin of the ciliar ligament nearer to its inſertion in 
the capſula of the cryſtalline, i. e. ſuffer the capſula to 
become more convex alſo, and narrow the pupil, i. e. 
leſſen the radius of diſſipation. The image of the 
candle upon the retina may therefore continue to be 
diſtinct, as it approaches, by this mechanical influnce 
of light upon the eye. And, for the ſame reaſons, 
it may continue diſtinct, as it recedes. But there are 
limits on both hands. And thus the conformations 
of the eye neceſſary for diſtinct viſion, according to 
Dr. Furin's moſt accurate account of this matter, are 
brought about automarically, and ſuitably to the 
general theory of theſe papers. | 
However, it is alſo probable, that the light which 
paſſes in at the pupil, has great efficacy in contracting 
both the greater and leſſer rings, as may be con- 
cluded from the immobility of the pupil in a gutta 
ena; alſo becauſe, on this ſuppoſition, the light, 
which paſſes in at the pupil muſt, by contracting the 
kſſer ring, become a check and guard againſt its own 
too free admiſſion, which is agreeable to the tenor 
of nature in like inſtances. The retina extends. to 
the greater ring, and may ſend ſome nervous fibres 
to it, and even to the iris. N 
| One 
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creaſe the ſecretion and circulation of the aqueou 


circumſtance, that favours our preſent conjectures. 


ligament, they do not ſeem ſo much to be excited 


| T 9 explain the Manner and Degree, in which th 


| tendency grows ſtronger and ſtronger ; and the ſun 


muſt examine therefore, how the almoſt 'perft 
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One or both of theſe actions of light ſeem to in. 


humour in new-born children, ſo as to fit the eye 
for viſion, which it is not, through the deficiency and 
muddineſs of the aqueous humour, till ſome time 
after birth. This again may be conſidered as z 


As to the radiated fibres of the iris, and the cilia 


to action by any external influence, as to be kept 
in a ſtate of conſtant ſmall activity by the vibration 
which deſcend from the brain. When therefore the 
rings are relaxed, the radiated fibres will open the 
pupil, and the ciliar ligament draw out the c 

of the cryſtalline to a flatter ſhape, and thus fur 
the eye to obſcure and diſtant objects. 


n O F. 1x08, 


automatic Mations, mentioned in the laſt Propufitin, 
are influenced by voluntary and ſemivaluuay 
Powers, es, 


| Since the motions of the eyes are in every it- 
ſtance congruous, from the inſtant of birth, an aſſo- 
ciated tendency thereto is generated ſooner, and 
more firmly eſtabliſhed, than perhaps in any other 
caſe. As therefore the external influence of light 
by growing languid, comes to have leſs and le 
effect perpetually for this purpoſe, ſo the affociatel 


total of both may perhaps be always about equal. 

However, this congruity does not ſeem to be 0 
great in children as in adults, who can direct ther 
optic axes by a perfectly voluntary power to the ob- 
ject which they intend to view with attention. We 


congruity becomes an entirely perſect one. . 
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Now here we are to obſerve, that the almoſt perfect 
congruity begets an. almoſt perfect correſpondency in 
the points of the retina; and that hence it will follow 
by degrees, that the leaſt deviation from perfect con- 
gruity will occaſion double viſion, and confuſion. 
But theſe are unpleaſant and inconvenient, whereas 
ſingle and diſtinct viſion is pleaſant and convenient. 
Whence every recurrency of the laſt will tend to 
confirm it, of the firſt to exclude it, from princi 
already laid down, Prop. 22.. Cor. 1. The child will 
therefore come to a perfect congruity at laſt, i. e. to 
direct his optic axes preciſely to the point which he 
intends to view. The voluntary power of ſuiting 
the internal motions to the diſtance muſt be ſup- 


in- 
Jus 


poſed to grow perfect about the fame time. 
It agrees with this method of reaſoning, that per- 
ſons who loſe the ſight of one eye in their childhood 
or youth, though long after the external action of light 
has loſt its efficacy for making the motions congruo 
generally ſquint a little with that eye. 4 HO 
The perſons who ſquint, preſerving the fight of 
the ſquinting eye, are obliged to move their eyes in 
a congruous manner, for the ſame reaſon as others, 
via. to avoid double viſion, though the poſition be 
incongruous. | — 


The conſtant action of the elevator palpebræ ſupe-. 


=_ iris in adults ſeems to be entirely from cuſtom, i. e. 
lat aſſociation, being kept up in a more particular man- 
1 eber by the variety of viſible objects, which engage 
ciated ur attention during the courſe of the day. | 
sun It is generally ſome time before children get the 
1 dluntary power of ſhutting the eyes gently, or of 
be b lutting one and not the other. They can ſhut them 
cher ich force ſoon, this action recurring often from 
* ob- otes in the eyes, pain of any kind, &c. The pro- 

we edure here is of the fame kind as in other voluntary 
erſelt Actions. 6 | | 


The 
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The internal motions depend originally upon the 
greater or leſs quantity of light which falls upon the 
cornea and iris, as has been obſerved already. But 
the nearneſs and remoteneſs of the luminous objedt 
are the reſpective aſſociates of theſe. The muſculx 
rings therefore, which at firſt contracted only when 
very luminous objects approached, will afterwards 
contract when moderately luminous ones do. And 
thus viſion will be made diſtinct in general. But dif. 
tinct viſion, by recurring, will perpetuate and perfect 
- itſelf, and indiſtinct check and aboliſh itſelf, from the 
agreeableneſs and diſagreeableneſs accompanying 
them reſpectively, by Prop. 22. Cor. 1. till at lift 
the child gets a perfectly voluntary power of ſuiting 
his eyes to the diſtance. Adults ſeem to have x 
power of preparing the eyes previouſly to ſee at: 
propoſed diſtance ; and ſome to have a ſemivoluntay 
power of contracting and dilating the pupil, viz, 
by fancying a bright object near, and a dark one far 

off; though the quantity of light which falls upon the 
eye remain the ſame. | | 
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or THE SENSE OF HEARING. 


p R O Pp. LXIV. 


Jo Aſign the immediate Organ of Hearing, and to explain 
in general the Uſes of the ſeveral Parts of the 
external and internal Ear. | 


Tur immediate organ of hearing appears to be the 
foft portion of the ſeventh pair of nerves diſtributed 
in the cochlea, and ſemicircular canals. What the 
particular uſes of theſe cavities are, is not known. 
hey bear ſome obſcure likeneſs to the inſtruments 
ommonly made uſe of for increaſing either the 
loudneſs of ſounds, or the effects of them upon the 
ar; juſt as the coats and humours of the eye re- 
emble lenſes. The auditory nerve is alſo like the 
optic in detaching no branches off to the neigh- 
ouring parts; and there are many other inſtances 
ff reſemblance between theſe two moſt refined and 
pritual, if one may ſo ſay, of our ſenſes; ſome of 
zich I ſhall mention in the courſe of this ſection. 
The auricle and meatus auditorius are cartilaginous, 
nd ſeem by this means to be peculiarly fitted for 
eceiving and retaining the vibrations of the air, 
d for communicating them to the membrana tym- 
mi, | 
This membrane appears to be kept in a ſtate of 
onſtant tenſion by muſcles, that act upon the ſmall 
ones in different ways, and thus to be fitted for vi- 
ating ſynchronouſly to the ſeveral ſounds, which 
fect it. Agreeably to which, the degree of tenſion 
es, ſo as to be leſs when the muſculus externus 
d obliguus act, greater when theſe are relaxed, 2 
e 


ECT 
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But the vibrations excited in its æther may be muck 


of vibrations. Agreeably to which, it may be ob 


_— 


bably in the cartilages of the auricle and meat 
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the internus acts. The degree of ſenſibility both in 
the membrane itſelf, and in the whole organ, is pro- 
bably greater when the tenſion 1s greater. 

The vibrations of the air ſeem to ſhake off the my. 
cus which lodges upon the membrana tympani in the 
new-born child, juſt as the action of light fits the 
cornea, and aqueous humour, for viſion. 
The euſtachian tube ſerves to ſupply the cavity of 


| * tympanum with air, to carry off the Vapour which 


exhales into it, and perhaps to increaſe the effects of 
ſounds by the tremors in its cartilaginous extremity, 
and particularly thoſe of the perſon's own voice. 

The ftapes, its muſcle, and the foramen ovale, ſeem 
deſigned to convey the vibrations of the membrau 
tympani to the auditory nerve in a preciſe manner, 


more frequent than thoſe of the membrana tympani, u 
has been already obſerved. 9H ER 
There does not appear to be any method for con 
veying air into the cavities of the vgſtibulum, cochlu 
and ſemicircular canals, nor any neceſſity or uſe ft 
it there. The great hardneſs of the bony part of th 
organ of hearing may make it more eaſily ſuſceptibk 


ſerved, that we can hear imperfectly, though the ears 
noſe, and mouth, be all ſtopped, and conſequently: 
acceſs to the membrana tympani by the vibrations 
the air denied. The vibrations are here excited pro 


and in the bones of the ſkull, and thus communi 
cated to the cochlea, and ſemicircular canals. 
ſeems to agree with this, that ſome partially deaf pe 
ſons can hear beſt, when driven in a coach over ſton 
or gravel ; i. e. when all the parts of their bode 
and particularly thoſe of the bones, are put into 
vibrating motion. NE, 
The bony part of the organ of hearing ſeems 
come to its full fize early in life, 1s not the 
cau 
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cauſe of this, that one part may, on account of its 
ſize, be moſt diſpoſed to vibrate with one tone, ano- 
ther with another ? And does not this hold particu- 
larly in reſpe& of the lamina fpiralis ? For thus the 
{ame tone would be affixed and aſſociated to the ſame 
nerves, ſo as to affect them peculiarly, from child- 
hood or youth to old age. 5 


uch | P R O P. LXV. ; - i 
. 6 To examine how far the Phenomena of muſical and 
nr 


other inarticulate Sounds are agreeable to the Doctrine 
of Vibrations. > | 


Herz we may conſider, firſt, the different ſtrength 
of ſounds. Now, as this ariſes from the different 
ondenſation of the air in the pulſes, ſo the effect 
hich it has upon the membrana tympani, the mem- 

brane of the foramen ovale, and the nerves of hear- 
Ing, muſt be different likewiſe, and afford the mind 
| ſufficient foundation for diſtinguiſhing ſounds in 
ſpect of ſtrength and feebleneſs. 6 
Secondly, The gravity and acuteneſs of ſounds 

Inſe from the ſlowneſs or frequency of the vibrations. 
ow, as the vibrations of the membrana iympani are 
ynchronous to thoſe of the air, they may either ex- 

te ſynchronous ones in the particles of the auditory 
erves, and thus be diſtinguiſhed from each other in 
pet of frequency by the mind; or if every pulſe 
f the air, and oſcillation of the membrana tympani, 
cite innumerable infiniteſimal vibrations in the au- 


als. Nor nerves, the renewal of theſe at different in- 
deaf piWrvals according to the different gravity or acute- 
tones of the ſound will, however, afford a like criterion. 


It may be remarked, that grave ſounds are in 
neral ſtrong, acute ones feeble. For the bodies 
ch yield grave ſounds are in general large, and 
nſequently will make an impreſſion upon the air by 
large number of trembling particles, 
Vor. I. 1 2 Thirdly, 


ſerved, that we can hear imperfectly, though the ears, 
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the internus acts. The degree of ſenſibility both in ca 
the membrane itſelf, and in the whole organ, is pro- 5; 
bably greater when the tenſion 1s greater. > 
The vibrations of the air ſeem to ſhake off the ny. Ml 1; 
cus which lodges upon the membrana tympani in the Ml © 
new- born child, juſt as the action of light fits the ne 
cornea, and aqueous humour, for viſion. he 
The euſtachian tube ſerves to ſupply the cavity of 
the ympanum with air, to carry off the vapour which 
exhales into it, and perhaps to increaſe the effects of 
ſounds by the tremors in its cartilaginous extremity, 
and particularly thoſe of the perſon's own voice, 
The ftapes, its muſcle, and the foramen ovale, ſeem 
deſigned to convey the vibrations of the membrans 
tympani to the auditory nerve in a preciſe manner, ill 
But the vibrations excited in its æther may be much co 
more frequent than thoſe of the membrana tympani, as ll yi 
has been already obſerved. | 
There does not appear to be any method for con- in 
veying air into the cavities of the vgſtibulum, cochlea, Bll : 
and ſemicircular canals, nor any neceſſity or uſe for ret 
it there. The great hardneſs of the bony part of the 
organ of hearing may make it more eaſily ſuſceptible 
of vibrations. Agreeably to which, it may be ob- 


noſe, and mouth, be all ſtopped, and conſequently al 
acceſs to the membrana tympani by the vibrations of 
the air denied. The vibrations are here excited pro- 
bably in the cartilages of the auricle and meatus, 
and in the bones of the ſkull, and thus communt- 
cated to the cochlea, and ſemicircular canals. lt 
ſeems to agree with this, that ſome partially deaf per- 
ſons can hear beſt, when driven in a coach over ftons 
or gravel ; i. e. when all the parts of their bodies, 
and particularly thoſe of the bones, are put into 4 cer 


vibrating motion. Wh 


The bony part of the organ of hearing ſeems . cor 


come to its full fize early in life, 1s not the wy al: 
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ſize, be moſt diſpoſed to vibrate with one tone, ano- 
ther with another? And does not this hold particu- 
larly in reſpect of the lamina ſpiralis? For thus the 
ſame tone would be affixed and aſſociated to the ſame 
nerves, ſo as to affect them peculiarly, from child- 
hood or youth to old age. Fo. 


P 1 . k.. 
To examine how far the Phanomena of muſical and 
of Vibrations, | | 


Herz we may conſider, firſt, the different ſtrength 
of ſounds. Now, as this ariſes from the different 
condenſation of the air in the pulſes, ſo the effect 


which it has upon the membrana tympani, the mem- 
brane of the foramen ovale, and the nerves of hear- 


on- ing, muſt be different likewiſe, and afford the mind 
leo, a ſufficient foundation for diſtinguiſhing ſounds in 
reſpect of ſtrength and feebleneſs. | 


ide WY zriſe from the ſlowneſs or frequency of the vibrations. 
as, iy {ynchronous to thoſe of the air, they may either ex- 


cite ſynchronous ones in the particles of the auditory 
s of WW rerves, and thus be diſtinguiſhed from each other in 


pro: reſpect of frequency by the mind; or if every pulſe 
of the air, and oſcillation of the membrana tympani, 
an: excite innumerable infiniteſimal vibrations in the au- 
u diory nerves, the renewal of theſe at different in- 
= tervals according to the different gravity or acute- 


neſs of the ſound will, however, afford a like criterion. 


general ſtrong, acute ones feeble. For the bodies 
Jhich yield grave ſounds are in general large, and 
conſequently will make an impreſſion upon the air by 
a large number of trembling particles, 
Vol. I. '» By Thirdly, 


cauſe of this, that one part may, on account of its 


other inarticulate Sounds are agreeable to the Doctrine 


Secondly, The gravity and acuteneſs of ſounds 


Now, as the vibrations of the membrana tympani are 


It may be remarked, that grave ſounds are in 
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/ Thirdly, All very loud noiſes are diſagreeable. 
Now it is eaſy to conceive, that very violent agitz. 
tions of the membrana tympani may produce the ſo- 
lution of continuity in the ſmall medullary particle 
of the auditory nerve. An inflammation in the 
ſmall veſſels of the auditory nerve may render it 6 
ſuſceptible of violent vibrations, as to be hurt by 
gentle ſounds, as ſometimes happens in diſtemper; 
and to produce that acuteneſs in the ſenſe of hea: 
ing, which anſwers to the zyctalopia in the eye. 
Fourthly, Single muſical, i. e. uniform ſound 
whether vocal or inſtrumental, are pleaſant in pro- 
portion to their loudneſs, provided this be not ex. 
ceſſive. We muſt therefore ſuppoſe here, that the 
repeated impulſes of the air, at equal diſtance, 
make the vibrations approach to the ſolution «& 
continuity ; yet {till ſo as to fall ſhort of it. 
Fifthly, Two muſical notes ſounded together, 
ſuppoſe upon an organ or violin, afford a greate 
original pleaſure than one, provided the ratios 
their vibrations be ſufficiently ſimple. Thus an 
note ſounded with its eighth, fifth, fourth, third map 
or minor, ſixth major or minor, affords pleafure 
the ratios being here, reſpectively, thoſe of 1 to! 
2 to 3, 3 to 4, 4 to 5, 5 to 6, 3 to 5, and 5 to! 
which are all very ſimple ones. But a note with in 
flat or ſharp, ſecond, or ſeventh, or flat fifth, 1 
originally diſagreeable. It may be obſerved allo, th 
concords ſeem to be originally pleaſant in proportid 
to the {ſimplicity of the ratios by which they a 
expreſſed, i. e. in the order above ſet down. Hend 
we may perhaps ſuſpect, that even the concords we 
originally unpleaſant to the ear of the child, from ti 
irregularity of. the vibrations which they impreſs up 
the membrana tympani, and conſequent ſolution ( 
continuity; and that they fell at laſt within the Jimi 
of pleaſure, as many other pains do, by repetitid 
For thus thoſe concords in which the * 
5 mpid 


ble, impleſt would become pleaſant firſt, and the others 
i. ond continue to excite pain, or to border upon it. 
reis agreeable to this, that diſcords become at laſt 


leaſant to the ears of thoſe that are much conver- 


tient in muſic, and that the too frequent recurrency of 
t 8: ncords cloys. „„ : 

Bl Sixthly, Concords ſounded in ſucceſſion ſeem to 
er ve the ſame effect, in kind, upon the ear, as 


liſcords in ſucceſſion do not, offend, unleſs the 
hromatic ſucceſſion of half notes, or ſome ſuch re- 
akable ones, and even theſe pleaſe at laſt; All 
is follows eaſily from the laſt paragraph; and the 
reſent paragraph, ' with the two laſt, taken together, 
Iontain the principal grounds of the natural and ori- 
nal pleaſures of muſic. The pleaſures which it de- 
res from aſſociation will be conſidered hereafter. 


P'R © E Lxvi - 


6 examine how far the Judgments which we make con- 
cerning the Diſtance and Poſition of the ſounding Body, 
are agreeable to the Doctrine of Aſſociation. 


douxos ought to decreaſe in the reciprocal duplicate 
io of the diſtance, did they not receive ſome 
pport from the reflection of the bodies over which 
y pals. This makes them decreaſe in a leſs ratio; 
never, they do decreaſe in general with the diſtance ; 
d this decreaſe, being an aſſociate of the increaſe 
diſtance, ought to ſuggeſt it to the imagination. 
d, agreeably to this, we may obſerve, that, when 
wind oppoſes the ſound of bells, they appear 
her off; when a perſon calls through a ſpeaking 
mpet, he appears nearer, than at the true diſtance. 
As to the poſition of the ſounding body, we have 
clear or certain criterion, unleſs it be very near 


G3. | us; 
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en ſounded together, only leſs in degree. But 
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us; ſo as that the pulſes may ſtrike one ear, or on 
part of the head, conſiderably ſtronger than another 


miſtaken preſumption a voice, or ſound, ſhall þ 


true place of it, we ſhall continue in that error fron 


the air. 


| 
b 


Hence we judge of the poſition of the ſpeaker, q 
ſounding body, by the eye, or by ſome other meth 
independent on the ear. And thus, if from ſom 


deemed to come from a quarter different from the 


the ſtrength of that miſtaken preſumption. 

By laying theſe things together, and alſo conſider 
ing farther, that indiſtinctneſs in articulate ſounds} 
an aſſociated mark of diftance, we may ſee hy 
ventriloqui, or perſons that ſpeak in their throat 
without moving their lips, impoſe upon the aud 
ence. Their voice is faint and indiſtinct, and ther 
fore appears to come from a more diftant quart 
than the ſpeaker. The hearers look about ther 
fore, and, being ſurprized, their imagination fix 
ſtrongly upon that corner, or cavity, which appe 
moſt plauſible ; and afterwards they continue to in 
poic upon themſelves by the ſtrength of this pr 


judice. 
P R G - 1200 


To examine how far the Power of diſtinguiſhing artiul 
Seunds depends upon the Power of Afoctatio.. 


ONE may ſuppoſe the external and internal eu 
be fo formed, as that all the differences in 
vibrations of the air, which arrive at the ear, Ml 
affect the auditory nerves with correſponding 6 
ferences. Let us therefore firſt conſider in what ml 
ner different ſounds impreſs different vibrations uf 


Firſt, then, Since not only the parts about 
throat, but thoſe of the mouth, cheeks, and e 
of the whole body, eſpecially of the bones, vb 


n ſpeaking, the figure of the vibrations impreſſed 
pon the air by the human voice will be different 
com that of the vibrations proceeding from a violin, 
ute, &c. provided the diſtance be not too great. 


itinguiſhing articulate ſounds from all others. 

Secondly, Articulation conſiſts in breaking out 
om a whiſper into ſound, or cloſing the ſound in 
iferent manners, the organs of ſpeech being put 
I} into different ſhapes, ſo as to join the differences 


und, And thus each letter may be diſtinguiſhed 
rom every other by hearing. 


Thirdly, It is agreeable to all this, that it is difi- 
ne muſical inſtrument from another, or of any from 


itinguiſn articulate ſounds from one another. For 
great diſtances the vibrations of the air are cir- 
lar to ſenſe, and all the aſcents, deſcents, erup- 


e compound ſound from another, are confounded 

numberleſs reflections from the intermediate 
dies, | 
Fourthly, We may obſerve, that as the preſerving 
e diſtinction of place is the chief end of the coats 
d humours in the organ of ſight, fo the diſtinc- 
dn of time is of the greateſt importance in hear- 
g. It ſeems probable therefore, that the membrana 


37 t1cud 
on. 


al ex 


5 1n 


af, ani, ſmall bones, and their muſcles, are ſo con- 
ing oed, as by their actions to preſerve the diſtinction 
hat wu time, 1. 2. to extinguiſh ſtrong ſounds, and to 


ons "<p up weak ones, ſo as that the laſt may not be too 


uch overpowered by the continuance of the firſt ; 
{ as the treble notes of a harpſichord would be 
the baſs ones, did not the bits of cloth affixed to 


zbout 
and e 
85 vlb 
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his therefore may be conſidered as one help for 


entioned in the laſt paragraph with various erup- 
jons ande interruptions, aſcents and deſcents of 


ult at great diſtances to diſtinguiſh the tone of 


e tone of a human voice, ceteris paribus; or to 


ons, and interruptions of ſound, which diſtinguiſh 


0:3. the 


2 
pay 
2222 
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but that we arrive at a facility of underſtanding ons 


| ſentences would have as many compound criterion 


tures, &c. of the ſpeaker, and other aſſociated ci 


= 


the jacks check the vibrations of the ſtrings in dy 
time. 1 | 

Having now ſhewn how articulate ſounds may hy 
diſtinguiſhed from one another, and from all other 
ſounds; I next obſerve, that, in fact, the ſpeake 
do not pronounce fo articulately and diſtinctly in com 
mon converſation, as to furniſh the hearers with the 
requiſite criterions according to the foregoing theo; 


J 


another's diſcourſe, chiefly by the power of aſl 
ciation. EI | 
And, firſt, It is needleſs to pronounce every lette 
ſo as to diſtinguiſh it from all others. For the 
words, which are compoſed of letters, would ead 
have as many criterions as they have letters, and eve 
more; for the order of the letters is a criterion, : 
well as the ſound of each letter. In like manner 


as they have words, beſides the criterion ariſing fron 
the particular order of the words. ; 
Secondly, Since words are formed from combin 
tions, not according to any rule, which brings u 
all the combinations of twos, threes, &c. in order 
but by particular aſſociations, agreeably to the mn 
ture of each language, ſince alſo ſentences : 
formed in the ſame way, the ſeveral component part 
of words and ſentences ſuggeſt each other, and all 
the whole words and ſentences by the . power 
aſſociation. Thus the beginning is commonly d 
ſerved to ſuggeſt the whole, both in words at 
ſentences ; and the ſame is true, in a leſs degree, 6 
the middles and ends. 1 | 
Thirdly, The ſubject matter of the diſcourk 
the geſtures uſed in · ſpeaking, a familiar acquail 
ance with the particylar voice, pronunciation, 


cumſtances, contribute greatly alſo. And therefor 


en the other hand, we find it difficult to diſtingul 
prope 
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proper names, and the words of an unknown 
language, and to underſtand a perſon that is 
"ay b ſtranger, or that uſes no action. : 
| other We may fee alſo, that it is chiefly by the means of 
aſſociated circumſtances, that the ſounds uttered by 
com vertrilogui ſuggeſt to us the words, which they are 
th te ſuppoſed to pronounce ; for their articulations muſt 
deo WW be very incomplete, as they do not move their lips 
at all. 1 
It is by a like ſet of aſſociated circumſtances that 
we are enabled to read with ſo much facility the 
r letter irregular hand-writing of various perſons, and of 
r thenfMſome more than others, in proportion as we are better 
dead acquainted with the ſubject, language, hand-wri- 
d ever ting, &c. | | 


PRG EXVUL 


reronill 71+ Dorin of Sounds illuſtrates and favours that of 
the Vibrations of the ſmall medullary Particles of the 
Brain, and nervous Syſtem. 


nes Fon the theory of ſounds deduced from the na- 
orde ture of an elaſtic fluid, and the tremors of the 
he particles of ſounding bodies, and afterwards verified, 
a5 It has been, by numerous experiments, becomes 
t pan guide to us in all inquiries into the vibrations of 
other elaſtic mediums, ſuch as the æther, and into 
wer ie effects, which ſuch vibrations muſt impart to and 
receive from the ſmall particles, that are ſurrounded 
ds u the elaſtic medium. And the general tendency 
rec, which is found in natural bodies, either to yield a 
ſound upon percuſſion, or at leaſt to ſupport and 
courleWconvey ſounds by receiving iſochronous vibrations, 
and reflecting them, ſhews, that there are latent active 
n, gel powers, in the fmall parts of bodies, which diſpoſe 
ed ci them to vibrate. Now, if there be ſuch powers in 
| the biggeſt component particles, analogy inclines one 
inguülſſſ w expect them in the ſeveral deſcending orders. 


.Q 4 The: 


form a courſe of external actions, which have little 


But in whatever manner theſe different vibrations can 
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The doctrine of ſounds does alſo furniſh us with 
an anſwer to one of the principal and moſt obvious 
difficulties attending the ſuppoſition, that all ſenſz. 
tion, thought, and motion, is performed by vibra. 
tions in the medullary ſubſtance. For it may he 
objected, that ſuch a number of different vibrations, 
as ſeems to be required in certain caſes, can ſcarce 
exiſt together in the medullary ſubſtance. Thus it 
is not uncommon for a perſon to receive a ſeries of 
ſenſations, carry on a train of thought, and per. 


connection with each other, at the ſame time. Noy 
to this we may anſwer, that vibrations as different 
from each other do, in fact, exiſt together in common 
air, in ſuch a manner as to be perceived diftinQh, 
Thus a perſon may liſten to what part he pleaſes in: 
concert of muſic, and maſters in the art can liſten 
to more than one. They can alſo at the ſame time 
receive, attend to, and underſtand the vibrations of 
the air, ariſing from the diſcourſe of other perſons, 


exiſt together preciſely at the ſame inſtant, or rather 
ſucceed each other -at infiniteſimal intervals, without 
confuſion ; in the ſame manner may vibrations and 
vibratiuncles exiſt together, or ſucceed each other] 
without confuſion alſo, in the medullary ſubſtance: 
and by whatever power the ſoul is qualified to attend 
to, and diſtinguiſh from each other, theſe ſeveral vibn . 
tions of the air, by the ſame power may it corre 
ſpond to the vibrations in the medullary ſubſtanch, 
ſo that each ſhall have its peculiar effe& of producing 
the. appropriated ſenſation, thought, and motio 
It is to be obſerved farther, that there is a difficulty 
in performing both the things here mentioned; tha 
confuſion does often ariſe; and that where any perſo! 
is remarkable for doing more than one thing at once 
it is in conſequence of great practice, and alſo « 


exquiſite mental powers, i. e. of an exquiſite mak 
; 5 0 


the medullary ſubſtance, according to the theory 
if theſe papers. dts | | 
P R O P. LXIX. 


T1 explain in what Manner, and to what Degree, 
ocreeable and Cijagreeable Sounds contribute, in the 


* lay of Aſfociation, to the Formation of our intel- 
es of p 1 Pai | | 

per: leftual Pleaſures and Pans. 

litt | 

Now As all moderate and tolerably uniform ſounds 
Ferenc young children, and the orginal pleaſures 


rom concords ſounded together, from the ſucceſſion 
both concords and diſcords, and even from clear, 
puſical ſounds, conſidered ſeparately, remain with us 
hrough the whole progreſs of life, it is evident, that 
pany of our intellectual pleaſures muſt be illuminated 
d augmented by them. And, on the contrary, 
rſh, irregular, and violently loud noiſes muſt add 
mething to the diſagreeableneſs of the objects and 
leas, with which they are often aſſociated. 


amon 
nth, 
8 in 
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ithoul The pleaſures of muſic are compoſed, as has been 
« aun ready obſerved, partly of the original, corporeal 
other eaſures of ſound, and partly of aſſociated ones. 
tand len theſe pleaſures are arrived at tolerable per- 


attention, and the ſeveral compounding parts cemented 
vibr. fciently by aſſociation, they ate transferred back 
corte in upon a great variety of objects and ideas, and 
ance Mule joy, good-will, anger, compaſſion, forrow, 
ducing elancholy, &c. upon the various ſcenes and events 
aotion life; and ſo on reciprocally without perceptible 


Gculy "its. 

ta [ie corporeal pleaſures from articulate ſounds are 

perfor ther evaneſcent from the firſt, or, however, become 
t once very early in life. By this means we are much 


tter qualified to receive in formation, with mental 
eaſure and improvement, from them; and the ear 
| becomes, 


alſo 0 
make 


0 
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becomes, like the eye, a method of perception ſuits 
to the wants of a ſpiritual being. And indeed when 
we compare the imperfections of ſuch as have neye 
heard, with thoſe of perſons that have never ſeen, j 
appears, that the ear is of much more importance 1 
us, conſidered as ſpiritual beings, than the epe 
This is chiefly owing to the great uſe and neceſſin 
of words for the improvement of our knowled 
and enlargement of our affections; of which I ſ; 
have particular occaſion to treat hereafter. An ac 
curate inquiry into the mental progreſs of perſo 
deprived of the advantages of language, by being 
born deaf, would be a till better teſt of the theory o 
theſe papers, than a like inquiry concerning perſo 
born blind. 


— P R O P. LXX. ä g 


To give an Account of the Ideas generated by audi 
Impreſſions. 


Tux ideas which audible impreſſions leave in th 
region of the brain, that correſponds to the audito 
nerves, are, next to the ideas of ſight, the mal 
vivid and definite of any; and all the obſervation 
above made upon the ideas of ſight may be applie 
to thoſe of hearing, proper changes and allowance 
being made. Thus, after hearing muſic, converlin 
much with the ſame perſon, in general diſorders 
the brain, or particular ones of the nervous ſpa 
. modic kind in the ſtomach, after taking opium, i 

dreams, in madneſs, trains of audible ideas foro 
3 | themſelves upon the fancy, in nearly the fam 
| manner, as trains of viſible ideas do in like caſes 
And it may be, that in paſſing over words wi 
our eye, in viewing objects, in thinking, a 
particularly in writing and ſpeaking, faint miniaturt 
of the ſounds of words paſs over the ear. I eve 
ſuſpect, that, in ſpeaking, theſe miniatures are il 
aſſociated circumſtances which excite the actio 
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ſuitel Abe it i voluntary; or ſecondarily automatic. For chil- 
when den learn to ſpeak chiefly by repeating the ſounds 
nee chich they hear, i. e. theſe ſounds are the aſſociated 
en, M cucumſtances, which excite to action. But if the 
ice iM found does this, the idea of it muſt get the ſame 


eye power by degrees. I grant indeed, that the pictures 
ceſiu of words in the eye, and their ideas, may be like 
ledor aſſociated circumſtances, exciting to ſpeak ; and ſince 
I hall: is neceſſary, according to the theory of theſe 
\n aWMip:pers, that every ſemivoluntary, voluntary, and ſe- 
xerforMlcondarily automatic action, ſhould be excited by an 
bein aſociated circumſtance, one may reckon words ſeen, 
ory and their viſible ideas, amongſt the number of ſuch 
derſonMſcircumſtances. But words heard, and their audible 


ideas, have a prior claim; and, in perſons that can- 
not read or write, almoſt the only one. It confirms 
this, that in writing one is often apt to miſ-ſpell in 
conformity with the pronunciation, as In writing hear 
vr here; for this may proceed from the audible idea, 
rhich is the ſame in both caſes; cannot from the 
ſible one. Where a perſon miſ-ſpells ſuitable to a 
mipronunciation, which ſometimes happens, it can 
ſcarce be accounted for upon other principles. 
However, in writing, the aſſociated circumſtance, 
much excites the action of the hand, is moſt probably 
e viſible idea of the word, not the audible one. 

If it be objected to the ſuppoſition of theſe audible 
ans, that we ought to be conſcious of them, I 
anſwer, that we are in ſome caſes ; which is an argu- 
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18 * ent, that they take place in all, in a leſs degree; 
e fam at the greater vividneſs of the viſible trains makes 


e caſe not attend to, or recollect them, till the conſciouſ- 
ds wil! or memory be vaniſhed; and that even viſible 
g. al rains do not appear as objects of conſciouſneſs and 
iniature nemory, till we begin to attend to them, and watch 


] ere e evaneſcent perceptions of our minds. 
are ti The ideas of fight and hearing together are the 
adio Fincipal ſtorehouſe af the fancy or imagination; 


and 
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and the imaginative arts of painting and muſic ſtand 
in the ſame relation to them reſpectively. Poetry 
comprehends both by taking in language, which 
is the general repreſentative of all our ideas and 
affections. | | 

As there is an artificial memory relative to the 
eye, by which trains of viſible ideas, laid up in the 


memory in 2 certain order, are made to ſuggeſt both 


things themſelves, and the order in which we deſire 
to remember them ; ſo compendious trains of tech- 
nical words formed into verſes may be made to ſug. 
geſt other words, alſo the numeral figures in a cer- 
tain order; and, by this means, to bring to view, at 
pleaſure, the principles and materials of knowledge 
for meditation, inquiry, and more perfect digeſtion 
by the mind, as appears from Dr. Grey's Memoria 


Technica. The viſible loci make a ſtronger impreſ- 


ſion on the fancy, and therefore excel the audible 
ones in that view; but the audible ones have a much 
more ready and definite connection with the things to 
be remembered ; . and therefore ſeem moſt proper, 
upon the whole, in moſt branches of literature. And 
as Dr. Grey's method is highly uſeful in general, ſo it 
is particularly excellent in reſpect of all memorables 
that are repreſented. by numeral figures. For, when 
the numeral figures are denoted by letters, collec- 
tions of them, ſuch as dates, and quantities of al 
kinds, make ſhort and definite impreſſions upon tie 


ear; which are not only eaſy to be remembered, but 


alſo preſerve the order of the figures without dan- 
ger of error: whereas neither the impreſſions which 
collections of figures make upon the eye, nor thoſe 
which their enunciations in words at length make 
upon the ear, can be remembered with facility or 
preciſion ; becauſe neither figures, nor their names, 
cohere together, ſo as that the precedent ſhall ſug- 
geſt the ſubſequent ; as the letters do in collections 
of them, capable. of being pronounced. When the 
i F | technical 
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technical word coincides with, or approaches to, a 


familiar one, it is remembered with greater facility. 
Aſſociation is every where conſpicuous in theſe things. 


II Þ LA. - 


Impreſſions made on the Ear. 


5 


To explain the automatic Motions, which are excited by 


IT does not appear at all improbable, that the vi- 
brations, which are excited by ſounds in the car- 
tilages of the auricle and meatus auditorius, ſhould 
paſs into the ſmall muſcles of the. auricle, and there 
occaſion automotic motions. And I gueſs in par- 
ticular, that, in very loud ſounds, the cartilages 


would be made to lie cloſer to the head. But the 


ſmallneſs of theſe muſcles, and the practice of bind- 
ing down the ears of new-born children cloſe to 
the head, which reſtrains the natural action of theſe 
muſcles, whatever it be, prevent our making any 
certain judgment N | 
As to the four muſcles which belong to the ſmall 
bones, it appears to me, that ſince the externus and 
obliquus lie out of the tympanum, expoſed to the 
common air, and are alſo ſo ſituated, that the ex- 


ternus may receive vibrations from the cartilage of 


the meatus auditorius, the obliquus from the carti- 


lage of the proceſſus ravianus, into which it is in- 
ſerted, they muſt be much more affected by loud 
ſounds, than the internus or muſculus flapedis. It 
follows therefore, that the membrana tympani will be 
relaxed automatically by loud ſounds. Here there- 
fore is another remarkable coincidence between effici- 
ent and final cauſes. 

For what reaſons the muſculus internus, and mu/- 
culus flapedis, may act peculiarly in weak ſounds, is 


difficult to ſay. They may perhaps, as was above 


conjectured of the radiated fibres of the iris, de- 
pend 
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But there is very little, that is ſatisfactory, to be met 


which firſt attends upon loud ſounds automaticalh, 


pend chiefly on the influences which deſcend fn i 
the brain, and therefore act always, when the other 
two will give them leave. It is moſt probable 
that the four muſcles act in various proportions and Mor 
combinations, ſo as to anſwer a variety of purpoſe, 
with in books of anatomy and phyſiology hitherto, 
concerning the peculiar minute uſes and function 


of the ſeveral parts of the organ of hearing. 
# 2 


n O E. 1 


To explain the Manner and Degree, in which th 
automatic Motions, mentioned in the laſt Propifiting, 
are influenced by voluntary and ſemivoluntary powers, 


Since grave ſounds are in general loud, acute 
ones weak, the relaxation of the membrana tympani, 


will afterwards by aſſociation, be made to attend 
upon grave ones, even though they are not loud; 
and, in like manner, the membrane will be tenſe 
from acute ſounds, though they ſhould be ſtrong; 
i. e. the membrane will, by aſſociation, be fitted 
to vibrate iſochronouſly with the ſeveral tones; uſt 
as the convexity of the cornea is made by aſſociation 
to ſuit itſelf to the ſeveral diſtances. The accom- 
modation 15 at firſt groſs in both caſes ; but is per- 
fected afterwards from the view of pleaſure and 
convenience, by means of the frequent recurrency 
of the actions. See Prop. 22. Cor. 1. | 

We ſeem alſo to have a voluntary power of pre- 
paring the ear previouſly for very ſtrong, or very 
weak ſounds, which we expect to hear, juſt as it was 
before obſerved of the eye, that we can fuit it pre- 
vioully to ſee at an expected diſtance. The generation 
of theſe powers is the ſame, as that of the other 


voluntary ones, 
SECT. 
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S T YO 


or THE DESIRES OF THE SEXES TOWARDS 
EACH OTHER. F 


* 


: P'R © ® wa 


each other are of a factitious Nature, and deducible 
from the Theory of theſe Papers. | 


Here we are to obſerve, firſt, That when a ge- 
eral pleaſurable ſtate is introduced into the body, 
cher by direct impreſſions, or by aſſociated influ- 
nces, the organs of generation muſt ſympathize with 


arts do. They muſt therefore be affected with vi- 
rrations in their nerves, which riſe above indifference 


aliment, the pleaſures of imagination, ambition, 
nd ſympathy, or any other cauſe, which diffuſes 
rateful vibrations over the whole ſyſtem. 

Secondly, As theſe organs are endued with a 


heir make, and the peculiar ſtructure and diſpoſition 
f their nerves, whatever theſe be, we may expect, 
at they ſhould be more affected by theſe general 
leaſurable ſtates of the nervous ſyſtem than the 
ther parts. | 

Thirdly, The diſtention of the cells of the veficulz 
inales, and of the ſinuſes of the uterus, which take 
lace about the time of puberty, muſt make theſe 
gans more particularly irritable ghen. It may 
raps be, that the acrimony of the urine and fæces, 
hich make vivid impreſſions on the neighbouring 


the organs of generation. \ 
UE | Fourthly, 


T1 examine how far the Defires of the Sexes towards 


is general ſtate, for the ſame reaſons as the other 


to the limits of pleaſure from youth, health, grate- 


reater degree of ſenſibility than the other parts, from 


arts, have alſo a ſhare in increaſing the irritability 
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240 C the Deſires of the 
| Fourthly, Young perſons hear and read numberleſ 


things, in this degenerate and corrupt ſtate of human 


life, which carry nervous influences of the pleaſurable 
kind (be they vibrations, or any other ſpecies of 


motion) to the organs of generation. This vil 


be better underſtood, if the reader pleaſes to recolleg 
what was delivered above concerning the method, 
by which we learn to diſtinguiſh the ſenſations of 


the parts external and internal from each other, For 
it will be eaſy to ſee, that when we are once arrived at 


this power, the affociated circumſtances of any 


| ſenfations, ſuch as the language that relates ty 


them, will recal the ideas of theſe ſenſations. 
Fifthly, The particular ſhame, which regards the 
organs of generation, may, when confidered as a 
aſſociated circumſtance, like other pains, be far 


_ diminiſhed as to fall within the limits of pleaſure, and 


add conſiderably to the ſum total. 
Sixthly, The ſources here pointed out feem ſuff. 
cient to account for the general deſires, which are 
obſervable in young perſons ; and which, when not 
allowed and indulged, may be conſidered as within 
the confines of virtue. | 
Seventhly, It is uſual for theſe deſires, after ſome 


time, to fix upon a particular object, on account o 


the apprehended beauty of the perſon, or perfection 
of the mind, alſo from mutual obligations, or marks 
of affection, from more frequent intercourſes, &c. 
after which theſe deſires ſuggeſt, and are ſuggeſted 
by, the idea of the beloved perſon, and all its aſl 


ciates, reciprocally and indefinitely, ſo as in ſome caſes 


to engroſs the whole fancy and mind. However 
this particular actachment, when under proper reſtric 


tions and regulations, is not only within the confine! 


of virtue, but often the parent of the moſt dilin 
tereſted, and pure, and exalted kinds of it. 
Eighthly, When theſe deſires are gratified, th 


idea of the beloved perſon, and its aſſociates, mu 


no 
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now be aſſociated with the ſtate of neutrality and indif- 


6 % . 9 2 7 . 
ill ference, that ſucceeds after gratification. Whence it 
appears, that that part of the affection towards the 


(WE bcloved perſon, which ariſes from groſs animal 
cauſes, cannot remain long at its height, and may 
kau very faſt. However, if the other ſources of affec- 
WH tion grow ſtronger, the ſum total may continue the 
{WE fame, or even increaſe. p 


1 Ninthly, When impure deſires are allowed, in- 
« BW dulged, and heightened voluntarily, it is evident from 
7 WW the doctrine of aſſociation, that they will draw to 
0 themſelves all the other pleaſures of our nature, and 


even by adhering to many neutral circumſtances, 
convert them into incentives and temptations, So 
that all the deſires, deſigns, and ideas of ſuch per- 
ſons are tainted with luſt, However, the diſeaſes 
and ſufferings, bodily and mental, which this vice 
brings upon men, do, after ſome time, often check 
the exorbitancy of it, ſtill in the way of aſſociation. 
But impure deſires ſubſiſt, like vicious ones of other 
kinds, long after the pains outweigh the pleaſures, 
inaſmuch as they muſt be ſuppoſed not to begin to 
decline till the pains apprehended to ariſe from them, 
and thus aſſociated with them, become equal to the 
pleaſures. | | 8 


here uſed, that impure and vicious deſires, indulged 
and heightened voluntarily, can by no means conſiſt 
vith a particular attachment and confinement; alſo 
that they muſt not only end frequently in indifference 
but even in hatred and abhorrence, For the proper 


licle caſes, but many diſpleaſing and odious qualities 
ad diſpoſitions of mind muſt offer themſelves to view 
by degrees. 2 


nd are thus increaſed by aſſociated: influences from 
her parts of our natures, fo they are reflected back 
You I, R 1 al 


Tenthly, It appears from the courſe of reaſoning 


mental ſources of affection are not only wanting in 


Eleventhly, As the deſires and pleaſures of this 
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ads * Of the Defires; &c. 
by innumerable aſſociated methods, direct and u. 


direct, upon the various incidents and events of life, 


ſo as to affect in ſecondary ways even thoſe who have 
never experienced the groſs corporeal grarification, 


\ 


And, notwithſtanding the great and public miſchieh, 
which ariſe from the ungovernable deſires of the vi- 
cious, there is great reaſon, even from this theory, 
to apprehend, that, if this ſource of the benevolent 
affections was cut off, all other circumſtances remain- 
ing the ſame, mankind would become much more 


ſelfiſn and malicious, much more wicked and miſer- 


able, upon the whole, than they now are. 
Twelfthly, I have hitherto chiefly conſidered hoy 
far the preſent ſubject is agreeable to the doctrine of 
aſſociation, but, if phyſicians and anatomiſts wil 
compare the circumſtances of the ſenſations and mo- 


tions of theſe organs with the general theory deli- 


vered in the firſt chapter, they may ſee conſiderable 
evidences for ſenſory vibrations, for their running 


along membranes, and affecting the neighbouring 


muſcles in a particular manner: they may ſee alſo, 
that muſcular contractions, which are nearly automa- 
tic at firſt, become afterwards ſubject to the influence 
of ideas. : 

Thirteenthly, The theory here propoſed for er- 
plaining the nature and growth of theſe deſires ſhem 
in every ſtep, how watchful every perſon, who de 
fires true chaſtity and purity of heart, ought to be 
over his thoughts, his diſcourſes, his ſtudies, and 
his intercourſes with the world in general, and w. 


the other ſex in particular. There is no ſecurity bu 


in flight, in turning our minds from all the aſſociate 
circumſtances, and begetting a new train of though 
and deſires, by an honeſt, virtuous, religious atten 
tion to the duty of the time and place. To whic 
muſt be added great abſtinence in diet, and bodi 
labour, if required. 


SEC 
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or OTHER MOTIONS, AUTOMATIC AND VOLUN- 
TARY, NOT CONSIDERED IN. THE FOREGOING 
SECTIONS OF THIS CHAPTER. Was 


P R OP. LxxIV. 


To examine how far the Motions of the Heart, ordinary 
and extraordinary, are agreeable to the Theory of 
theſe Papers. | 5 4 
HRE I obſerve, | : 

Firſt, That the motion of the heart is conſtant, 
more equable than any other in the body, and 
cannot be ſuppoſed to proceed from impreſſions made 
on the neighbouring parts ; which things agree well 
together upon the ſuppoſition of the doctrine of 
vibrations: for thus it cannot proceed from the firſt 
or fourth ſource of motory vibrations; and if it 
proceeds from the ſecond and third, it ought to be 
conſtant, and nearly equable. : 


Secondly, We are not to inquire, how the heart 
is firſt put into motion in the foetus, but only how 
its ordinary motions may be continued, by means of 
vibrations deſcending from the brain, after they are 
once begun. | 

Now, for this purpoſe, let us ſuppoſe, that the 
auricles, with the beginnings of the pulmonary ar- 
tery and aorta, have finiſhed their contractions; and 
that the ventricles and coronary veſlels are full. It 
follows that the ventricles will now , be excited to 
contraction by three cauſes, viz. by the vibrations 
which have continued to deſcend freely into their 
fibres, ever ſince their laſt contraction was finiſhed, 
by their diſtention from fulneſs, and by the motion 
and impulſe of the blood in the coronary veſſels : but 
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2244 Of the Motions of the Heart, 


will be fulleſt at the inſtant when their contraction is 
finiſhed. The auricles and arteries muſt therefore 
K begin to contract at this inſtant, from deſcending 
vibrations and diſtention, and the ventricles to be 
relaxed and filled, the vibrations in their fibres being 
checked by their paſt contraction. Let theſe actions 
be completed, and the heart will be in the circum- 
ſtances firſt ſuppoſed, i. e. the ventricles will be 
ready for a freſh contraction, and ſo on alternately, 
as long as life continues, | | 
Thirdly, The vibrations which keep up the heart's 
motion, are nearly allied to thoſe ariſing from heat; 
for the ſecond ſource of motory vibrations 1s the re- 
ſidue of all the vibrations excited in the various parts 
of the body; and the third ariſes chiefly from the 
1 heat of the blood. We may expect therefore, that 
| the heart ſhould contract either more frequently, or 
Y: more ſtrongly, or both, when the body is heated, 
VN And thus it is, as may appear from obſervations upon 
i" the pulſe in fevers, in ſleep, after eating, in pains 
VA | or diſtempers attended with an increaſe of heat, &c. 
N in which the motion of the blood is increaſed ; whereas 
| in nervous pains attended with coldneſs of the extre- 
1 mities, the pulſe is low and ſlow. 
14 Fourthly, In the declenſion of fevers the pulſe is 
W quick and feeble, It is. feeble, becauſe the whole 
| body is fo; and quick, partly from the new habit 
| ſuperinduced by the heat in the beginning of tie 
BY fever; partly, becauſe in fevers the heart is always 
kept nearly full, i. e. nearly at ſuch a degree of dit- 
tention as incites it to contraction, the principal cauſes 
of which are the weakneſs and inaRivity of the body: 
hence in general the pulſe is quick and feeble in 
perſons of relaxed habits; the contrary in ſtrong ones. 
-  Fifthly, The pulſe is quick in young and fall 
animals; flow in old and large ones. For this, va- 
| | rious 
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from the moment that the ventricles begin to con- 
tract, the auricles and arteries will begin to fill, and 
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rious reaſons may be aſſigned; as firſt, that if the 


velocity wherewith the ſides of the heart move to- 


wards each other be the ſame, the contraction muſt 
be ſooner accompliſhed in ſmall hearts than in large 
ones. Secondly, that the fibres in young animals 
are irritable, and ſoon excited to contraction, by 
diſtention, &c. Thirdly, that the contraction is per- 


ſhort fibres are perhaps ſooner excited to contraction 
than long ones, it being neceſſary perhaps, that the 
vibrations ſhould be reverberated from each end 
of the fibres, for many ſucceſſions, before they can 


ciprocal motions are more frequent in general, and 
eteris manentibus, as the animal is leſs; that the 


the firſt for great degrees of motion, the laſt for making 
aquick beginning ; that the capſular ligaments of the 
joints have ſhort muſcular fibres-inſerted .into them, 
in order to keep them from being pinched between 


the bones in the motions of the joints, as Winſlow 


contraction the ſtart of the contractions which move 
the joint; and, laſtly, that the fibres which compoſe 
the heart, are all of equal lengths, according to Dr. 
Stewart's analyſis of them. See Phil. Tranſ. u. 460. 
Sixthly, The heart may move inceſſantly without 
fatigue, if we only ſuppoſe the recruits to be ſuffi- 
cient, and the degree of motion to be within due li- 
mits, And it may be, that in labouring men the 
1 muſcles of the limbs are as much exerted upon the 


6 kept, and its receiving nerves from the eighth pair 
ad intercoſtal, which ſeem to be particularly ex- 


but the conſtant motion of the blood is principally to 
be conſidered, being the cauſe*as well as the effect 
df the conſtant motion of the heart. 1 

| | R 3 | Seventhly, 


formed ſlowly in old animals; and, fourthly, that 


riſe to a certain pitch. It agrees with this, that re- 


limbs have both long and ſhort flexors and extenſors, 


has obſerved ; which they could not do, had not their 


whole as the heart. The warmth in which the heart 


empted from venal compreſſion, deſerve notice here: 
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2:6 Of the Motions of the Heart: 


Seventhly, Since lying down prevents or alleviates 
the fainting which ſometimes happens during bleed. 


ing, one may ſuppoſe that this fainting, and the con- 
ſequent abatement or ceſſation of the motion of the 
heart ariſe, becauſe a quantity of blood, ſufficient to 
keep up the vibrations in the brain, could not aſcend 


thither-in an erect poſture. „„ 
Eighthly, Sudden and violent pains, ſuch as thoſe 
from wounds, increaſe the motion of the heart. This 
may be accounted for from the violent vibrations which 
aſcend to the brain, and are thence propagated to the 


heart. But may not vibrations aſcend alſo direQly | 


from the wounded part, along the courſe of the ar- 
teries and veins, to.the heart? | 
Ninthly, All the paſſions of the mind increaſe the 


motion of the heart, as might be expected: but 


melancholy, when it makes men inactive, and un- 
influenced by the impreſſions of objects, has a con- 
trary effect, which is equally ſuitable to the foregoing 
theory. | Spa 
Tenthly, In mortifications, alſo in the languid ſtate 
that ſucceeds acute diſtempers, &c. the pulſe ſome- 
times intermits, ſuppoſe once in 5, 10, 20, &c. times, 


the interval being about double, and the ſtrength of 


the pulſe which ſucceeds the intermiſſion about double 
alſo. Here the force of the heart ſeems to languiſh, 
and the time of contraction of the ventricle to be 
protracted, till a ſecond contraction of the auricle in- 
tervenes, and protracts the ventricle's contraction 
ſtill farther, viz. to nearly twice the interval. The 
heart muſt therefore be ſurcharged, and contracting 
ſtronger from this reſpite, muſt ſend, as it were, 4 
double quantity of blood into the aorta, 7. e. make 
the pulſe that ſucceeds much ſtronger. And this in- 
termiſſion may return at greater or leſs intervals, ac- 


cording to the circumſtances, while this weakneſs of 


the heart continues: it may alſo remain, when once 
eſtabliſhed, from habit, or aſſociation. 


This 
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This intermiſſion may perhaps rather be accounted 
for thus: in languid ſtates the blood is accumulated 
in the beginning of the aorta, The aorta will not 


therefore receive much blood from the heart, though it 


does contract, i. e. no pulſe will be felt, i. e. the in- 
terval will be double: the ſucceeding pulſe will be 
ſtrong, from the now greater emptineſs of the aorta, 


and fulneſs of the heart: the intermiſſion will alſo 


return when the accumulation in the aorta does, It 


agrees with this account, that theſe intermiſſions are 
uſually felt in the region of the heart by the patients. 
May not intermiſſions ariſe from both cauſes in dif- 


ferent circumſtances ? 

Eleventhly, When the pulſe flutters from flatu- 
lencies and ſpaſms in the ſtomach and bowels, it ap- 
pears that a ſudden ſtop is put to the blood of the 


aorta, which by ſurcharging the left ventricle at. 


once, makes it contract at a different time from the 


| right, and not at a due interval from the contrac- 


tion of the auricles: for this fluttering of the pulſe 
attacks generally in an inſtant, and often upon a fruit- 


leſs effort to expel wind from the ſtomach. When 


the contractions of the ventricles are once become 
alynchronous and inharmonious to thoſe of the auri- 
cles, it may require ſome time to rectify this, and 
eſpecially while there is an impediment to the blood's 
motion through the aorta. This diſorder may like- 
wiſe continue through habit and aſſociation, and recur 
perpetually from leſs and leſs cauſes. The intermiſ- 
ſon of the pulſe, conſidered in the two preceding pa- 
ragraphs, is often cauſed by flatulencies, as well as 

the fluttering of it, mentioned in this. 1 
Twelfthly, The motions of the heart remain in 
their original automatic ſtate more than any other in 
the body; the reaſons of which are, that the com- 
mon motions are equally aſſociated with every thing, 
/, e, peculiarly ſo with nothing; and that very few 
impreſſions make changes in the motions of the 
heart ſo great and ſudden, as to ſubject it to the 
| R 4 ideas 
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new-born children. A flight diſpoſition therefore 
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ideas of the impreſſions: however, as great ang MW The 
ſudden changes are ſometimes brought on by pain, i xibr 
fear, ſurprize, 3 joy, &c. we ſeem to have a ſemi. WM 7 
voluntary power to alter the motion- of the heart im- fniſ 
mediately, by introducing ſtrong ideas, our power of Wl to b 
introducing theſe being ſemivoluntary : nay, it may 
be poſſible for perſons in very particular circum- 
ſtances to acquire {till greater degrees of power over 
the motion of the heark 


* = BW. LXXV. 


To examine how far the Action of Refviration, rite 
and extraordinary, alſo the particular Actions of 
Sighing, Coughing, Laughter, Sobbing, and ſhedding 
Tears from * are agreeable to the foregoing 
Theory, 


Taz firſt obſervation to be made here is, that Fi 
common reſpiration is performed very feebly in ito re 


to alternate action in the diaphragm, and other 
muſeles of reſpiration, may be ſufficient to account 
for that degree of reſpiration which takes place in 
new-born children. It is natural to expect, that re- 
ſpiration in them ſhould be feeble, ſince they mult 
lean in this, as well as in other things, to their pre- 
ceding ſtate in utero. 

Secondly, That the vigorous impreſſions from the 
cold air, the hands of the midwife, &c. may excite 
the ſtrong reſpiration. and crying which take place 
upon birth ordinarily, appears from the methods 
uſed to make the new-born child reſpire freely, where 
it fails' to do this in extraordinary caſes ; ſuch as ap- 
plying volatiles to the noſe, pouring wine into the 
mouth, ſwinging it to and fro, &c. All theſe me- 
thods excite the muſcles to contraction, by making 
ſtrong unprelBons on the neighbouring ſenſory 7 

ey 


—_ 
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They are alſo very agreeable to the notion of 
brings... 8 
Thirdly, If we ſuppoſe the diaphragm to have 
 Winiſhed its contraction, and conſequently the thorax 
so be raiſed, and the abdomen to be diſtended, ex- 
piration muſt ſucceed, for three reaſons, viz. becauſe 
the contraction of the diaphragm has checked the 
vibrations in its fibres, and therefore has diſpoſed 
them to relaxation; becauſe the elaſticity of the carti- 
ages of the ribs tends to reſtore the thorax to a more 
depreſſed . ſtate; and becauſe the fibres of the ab- 
dominal muſcles are excited to vibrations and con- 
tration by their diſtention. Suppoſe now expiration 
u be completed, and the vibrations, which deſcend 
into the diaphragm from the ſecond and third fource 
of motory vibrations, will renew its contraction, and 
confequently the action of inſpiration; and ſo on 
alternately. —_ | 


Fourthly, The diaphragm is the more diſpoſed 


— —ͤ—ñ 


nv receive vivid vibrations in its fibres, from its near- 
e es to the heart, and the warmth in which it is al- 
r Ways kept. It deferves notice here, that the dia- 
it ptragm receives its nerves from the cervical pairs, 


ndt from the eighth pair and intercoſtal, as the neigh- 
bouring parts, the heart, ſtomach, &c. do. Per- 
haps it was requiſite, that it ſhould derive its nerves 
om the ſpinal marrow, ſince the other muſcles of 
reſpiration do. The nerves of the diaphragm are 
tongated during its contraction, the contrary to 


ite Which happens in the nerves of other muſcles. They 
ce Wire alſo kept in conſtant motion by the conſtant mo- 
ds ton of the thorax, through which they paſs ; and this 
re perhaps may contribute to the perpetual activity of 
p- de diaphragm. | | | 
nc Wi Fifthly, The intercoſtal muſcles are difpoſed to 


alternate contractions for the ſame reaſons as the dia- 

piragm, though theſe reaſons do not hold in the ſame 

legree: However, ſince the contraction of the dia- 

ſtragm, and conſequent diſtention of the „ 
| mu 
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muſt raiſe the thorax, the contraction of the inter. Ml, du 
coſtal muſcles muſt from the firſt be ſynchronous to 
that of the diaphragm ; and aſſociation will ſoon ge⸗ 
nerate a permanent diſpoſition to this ſynchroniſmm. 
It follows according to this theory from the vicinity 
of the internal intercoſtal muſcles to the external ones, 
that they ought to have the ſame action. And the 
ſame concluſion appears to reſult from anatomical 
conſiderationss. 

Sixthly, It may however be ſuppoſed, that the 
diaphragm and intercoſtal muſcles are, as it were, 
fatigued by conſtant action; and that they incline to Wert 
ſympathize in inactivity with the reſt of the muſcles, 
eſpecially during ſleep. But then the accumulation 
bl of blood in the lungs, which the intermiſſion: of re- 
bj ſpiration muſt occaſion, after it has once had a free 

paſſage through the lungs, by means of reſpiration, 

will produce ſo much uneaſineſs, i. e. ſuch vigorous 
vibrations, in the lungs, and particularly in their ex- 
| ternal membrane, which is continuous to the pleura, 
4 as will renew reſpiration. | | 
It is agreeable to this, that if very young children ene 
A | . Neep upon a bed, they often fall into a great uneaſ- an 
9 neſs from the ſtoppage of reſpiration, and recove n. 
ftom it by crying; and that rocking, or any other rat 
gentle motion, will prevent this. The laſt circum-Wion: 
ſtance is particularly favourable to the notion ol Me 
vibrations. oc 

The night- mare in adults appears to be a diſorder 
of the ſame kind. A full ſupper, and lying uponfWſtic 
che back, diſpoſe to it, by hindering the free motiot 
of the diaphragm. Motion, and eſpecially when at 
tended with quick reſpiration, laughter, &c. pre tra 
vent it by giving activity to the diaphragm. Shaking 
the perſon affected, calling to him, &c. rouſe fro 
it, by exciting vibrations. The uneaſineſs from ac m 
cumulated blood does the ſame thing at laſt. _ 
It is eaſy to ſee, that if a like diſpoſition to inactio 
ſhould ariſe in the hearts of new-born children, Me 


adult 
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.dults, the motion and diſtending force of the ve- 


x] blood muſt renew their action for ſimilar rea- 
ons. It is remarkably coincident with this, that 


orcing the venal blood upon the heart has in ſome 
aſes been found to renew. its action even after 
death. 85 ' | 
Seventhly, The actions of ſighing, crying, cough- 
o, ſneezing, &c. by recurring frequently, and mak- 
ng all the muſcles, which can in any degree contribute 


p reſpiration, unite therein, enlarge the range of 


epiration by degrees, and make this action be 


xerformed with greater ſtrength perpetually in the 


young child. The increaſe of ſtrength in the whole 


uſcular ſyſtem muſt however be conſidered likewiſe. 


Eighthly, The ſame actions have alſo a great ſhare 
begetting voluntary reſpiration. For more muſ- 
es are put into action in voluntary reſpiration, than 
that which is ordinary. | 1 
Ninthly, it is agreeable to the foregoing theory, 
nd to parallel obſervations on the heart, that re- 
piration ſhould be ſtronger in fevers, in ſleep, and in 
general wherever the heat of the blood is increaſed, 
an in ordinary caſes. For reſpiration depends 
hiefly on the ſecond and third ſources of motory vi- 
rations. By this means the force of the reſpira- 
ons anſwers in a general way, as it ought to do, to 
e force with which the blood is moved, or to the 
ce of the heart. 5 
now come to the particular conſideration of the 
tions of ſighing, coughing, laughter, and ſobbing, 
nd ſhedding tears from grief. | 
Sighing is an extraordinary contraction of the dia- 
ragm. It ariſes not only from all cauſes, which ac- 
umulate the blood in the lungs, and thus excite the 
laphragm to an extraordinary contraction; but alſo 
tom ſuch compreſſions of the abdomen as hinder the 


ſee motion of the diaphragm for a time. For thus 


iſpoſition to vibrate is accumulated in the fibres of 
ve diaphragm. It is however to be obſerved, that 


1 
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quent recurrency of ſighing makes it voluntary ear 


_ © Laughter is a naſcent cry, recurring again and 


derate, by every ſurprize, and every mental emotion 


excited by its proper cauſe in full vigour. 
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this compreſſion of the abdomen does alſo accumulate 


blood in the lungs. The abdomen ſeems to be com. 
preſſed in a ſtate of ſorrow, attention, &c. The fre. 


Bc 
{pir 


in youth. But it is not performed voluntarily wit 204 
the ſame force, as when from a preſſing uneaſineſs in 
the lungs, ; | . 

Coughing ariſes from an uneaſy ſenſation in the 
wind- pipe fixing in the point of the epiglottis, as the 
fenſation which cauſes ſneezing does in the tip o 
the nofe. This ought alſo to become voluntary, and 
to be weaker when voluntary, than when excited hy 180 
a ſtrong irritation. * 

Hawking is a voluntary action, derived from 
coughing, as blowing the noſe is from ſneezing, 
Spitting is nearly related to theſe actions. It tallies 
perfectly with the foregoing theory, that children 
cannot hawk, ſpit, or blow the noſe, for ſome 
years. HED 


again, as has been obſerved before, Prop. 26. By 
degrees it puts on a certain type, and recurs again 
and again according to that type, juſt as other ac- 
tions. And it 1s excited in young children not only 
by the ſenſation of tickling, which lies, as it were, 
between pleaſure and pain, but by the apprehenſion 
of this, or any other apprehenſion ſufficiently mo- 


that lies between pleaſure and pain, and by all de 
aſſociates of theſe, as particularly by ſeeing others 
laugh. And thus children laugh more and more, and 
et a power of performing the action of laughter 
at pleaſure, though with leſs force than when it 1 


It is remarkable, that young brute creatures, in 
their ſportings with each other, make ſuch noiſes, 3 
bear the ſame analogy to their violent cries, which 
laughter in us bears to crying from pain. — 

| jp 


Of the Action of Reſpiration. 1 
Bodily pain is attended with violent and irregular 


WE: fication on account of the violent and irregular 
tions, which, in this caſe, firſt aſcend to. the 

an, and then deſcend into the diaphragm. Hence w 
\/ pain, which is the offspring of bodily pain, 

lt attended alſo with violent and irregular reſpiration, 


e. with ſobbing. The crying which uſed to at- , 
end bodily pain in childhood is often checked in the 
nental pain of adults by fear, ſhame, &c. i. e. 
ya voluntary or ſemivoluntary power; and this 1 
ms to make the reſpiration ſo much the more LM 


regular. " 1 
ie is more difficult to account for the ſhedding 1 
ars from grief; for very young children are not _wug 
MW: to ſhed tears when they cry. It ſeems to me, | WH 
.o great and general a diſorder in the brain, as KY 
"Bl: which takes place in violent grief, muſt affect = 4 5Y 
"WF: fifth pair of nerves in a particular manner, ſo | We 
we to influence the lachrymal glands both directly, and WS | 
90 ſo indirectly, viz. by the ſtrong convulſions pro - —_—_— 
Br uced in the muſcles of the eyes and face, The "oh 
au embrane of the fauces and noſe are likewiſe af⸗ 4 
. ed in grief, as is evident from the ſenſations iu 8 
e fauces, and tip of the noſe; and thus vibrations 1 
un to the lachrymal glands through the dufus + 1 x | 
* inafum, and lachrymal points, as obſerved before in l 
- #1905 from ſternutatories, &c. Young children Wed 
„ not ſhed tears freely, becauſe very great and 100 
neral diſorders of the brain, and its influence over n 
* e fifth pair of nerves, do not take place till intellec- . 1 I 
7 A aggregates are formed. And the like reaſon may 1418 
* i in reſpect of brutes. 5 : | 08 
tie actions of ſobbing and weeping are there- 1 
re, in part, deducible from aſſociation, i. e. are | OG 
un rmerely automatic, in the firſt ſenſe of that word. WEL 
' 5 <<ably to which, they are in certain caſes mani- 
ch") fubje&t to the voluntary power. Thus, ſome 


tons can, by introducing imaginary ſcenes of com- 
| paſſion 


\ 
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| ſtance of the brain are perhaps ſo violent, 


all ſenſe and motion. However, they may ret 


paſſion and ſorrow, ſo far agitate the brain, as 8 
bring on the actions of ſobbing and  WeePing 
though not in the ſame degree, as when they ar 


from a ſtrong real mental cauſe. They may like ſec 
wiſe be caught by infection, from others, as laugh ag. 
ter, and moſt of our other ſemivoluntary and vol fro. 
tary actions, are; which is another, argument ¶ Fo. 


their dependence on aſſociation. 


Pp R O P. LXXVI. 


To examine how far convulſive Motions of varin 
Kinds, and the Actions of Yawning and Streichi 
in particular, are agreeable to the foregoing Theory, 


Since ſtrong vibrations muſt, according 
the foregoing theory, deſcend at once into the whol 
muſcular ſyſtem in general convulſions, we muſt fe 


for a cauſe of ſufficient extent for this purpoſi on 


Now there ſeem to be three kinds of vibrationWhec 
which may anſwer this condition : firſt, violent ea 
brations in the brain. Secondly, violent ones at t 
ſkin, ſuddenly checked, Thirdly, violent ones 


the bowels or uterus, ſuddenly checked alſo, i etu 
thence running inſtantaneouſly over the whole ner f ti 
ſyſtem by means of the intercoſtal, or as Wii uc 
juſtly calls it, the great ſympathetic nerve. ulſi 


Convulſions from compreſſions and inflammatory, 
of the brain, and moſt of thoſe which are termed epll 
tic, ſeem to be of the firſt kind. In epilepſies iſ: 
irregular vibrations, excited in the medullary fibre, 


firſt to make the ſmall particles attract each otifeas 
and thus, by checking themſelves, to exting! 


after a ſhort time, and deſcend into the whole m 
eular ſyſtem, - | ] 
| mat 


Of convulſive Motions. | s 5 4 


T he ſtretchings and yawnings which happen in 
zove-fits, in going to ſleep and waking, the ſtart- 


ſeep, and the convulſive tremors, and rigidity in 
zove-fits, ſeem to be of the ſecond kind, or to ariſe 
om a ſudden check of vibrations at the ſkin. 
For in agues the ſurface is chilled, as it is alſo by 
the leaſt motions in going to ſleep, or waking. 
Agreeably to this, it may be obſerved, that, upon 
ſtepping into a cold bed, one is diſpoſed to general 
convulſions, like thoſe of ſtretching. Yawning may 
iſo depend in part upon a like check of violent vi- 
rations in the mouth and fauces; for it is a motion 
xcited in the neighbourhood, and is obſerved to 
zccompany ſickneſs. | 

The ftartings and convulſions which happen to 
hildren from gripes, to women from diſorders of 
euterus, and to all perſons in general from certain 
oiſons, ſeem to be of the third kind, or to ariſe 
rom vigorous vibrations in the abdomen, ſuddenly 
hecked, and running into the whole ſyſtem by 
eans of the intercoſtal nerve. „ 

It has been obſerved already, that convulſive mo- 
ions are apt to return from leſs and leſs cauſes per- 
tetually, on account of the veſtiges which they leave 
f themſelves, and the power of aſſosiated circum- 
ances. I will add here, that ſeeing a perſon in con- 
ulions is apt to occaſion them in ſuch as are of 
vous and irritable frames; and that there is reaſon 
o believe, that ſome perſons, who have been enthu- 
alts or impoſtors, have been able to throw them- 
ves into convulſions by a ſemivoluntary power, 


eas, and internal feelings. VVV 

It is commonly obſerved, that yawning is apt to 
edt a whole company, after one perſon in it has 
the example; which is a manifeſt inſtance of the 
uence of aſſociation over motions originally au- 
Matic. 1 | PROP. 


ings to which ſome perſons are ſubje& in going to | 


d particularly, as it ſeems, by introducing ſtrong. 
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To examine how far the Motions, that are moſt perfegy 


voluntary, ſuch as thoſe of Walking, Handling, au 
Speaking, with the voluntary Power of ſuſpending g 
them, and their being formed according to Pattern : 
fet by thoſe with whom we converſe, are agreeabl 4 
to the foregoing Theory. , 
Ir was neceſſary to deliver many things which pro- : 
perly relate to this propoſition under the twenty. v 

| d firſt, -in order to make the derivation of voluntary 
nl motion from automatic, by means of aſſociatio + 
0 in ſome meaſure intelligible to the reader. I vil m 
fl now reſume the ſubject, and add what I am able ſoſ ne 
1 the full explication and eſtabliſhment of the theo m. 
fl propoſed. | 52 Es 14 co 
9 Walking is the moſt ſimple of the three kinds of voM 
| luntary motion here mentioned, being common to they, 
4 brute creation with man, whereas handling aꝗ il. 
1 1 ſpeaking are, in a manner, peculiar to him. His ſupe na 
5 riority in this reſpect, when compared with the ſupei Mon 
0 ority of his mental faculties, agrees well with the hypo ld 


| | theſis here advanced concerning handling and ſpeak 
"|; ing, Viz. their dependence on ideas, and the powe 
"_ ol aſſociation. . 

| The new-born child is unable to walk. on account unt 
the want of ſtrength to ſupport his body, as well as Ui 
complex and decomplex motory vibratiuncles, genefifhere 

| rated by aſſociation, and depending upon ſenſationffiftoy 
k and ideas by aſſociation alſo, As he gets ſtrengiin; 
he advances likewiſe in the number and variety ere 
compound motions of the limbs, their ſpecies bento 
determined by the nature of the articulations, ſh 
poſition of the muſcles, the automatic motions el 
cited by friction, accidental flexures and extenli 
mag 


ect intheſe rudiments of walking, the view of a favour- 
ite plaything will excite various motions in the limbs; 
and thus if he be ſet upon his legs, and his body car- 
ried forward by the nurſe, an imperfect attempt to 
walk follows of courſe. It is made more perfect gra- 
dually by his improvement in the rudiments, by the 
nurſe's moving his legs alternately in the proper 
manner, by his deſire of going up to perſons, play- 


has ſucceeded (for he makes innumerable tals, both 
ſucceſsful and unſucceſsful) ; and by his ſeeing others 
walk, and endeavouring to imitate them. 

It deſerves notice here, that in the limbs, where 
the motions are moſt perfectly voluntary, all the 


nearly equal ſtrength with themſelves ; alſo, that the 
muſcles of the limbs are not much influenced at firſt by 
common impreſſions made on the ſkin, and ſcarce 
at all when the child is ſo far advanced as to get a 
voluntary power over them. For theſe things fa- 
litate the generation of the voluntary power, by 
making the muſcles of the limbs chiefly dependent 
on the vibrations which deſcend from the brain, and 
ao diſpoſing them to act from a ſmall balance in fa- 
your of this or that ſet of antagoniſts. 
When the child can walk up to an object that he 
(efires to walk up to, the action may be termed vo- 
unt luntary, z. e. the uſe of language will then juſtify 


geneiere uſed, that this kind and degree of voluntary 
power over his motions is generated by proper com- 
nations and aſſociations of the automatic motions, 
ety eeably to the corollaries of the twentieth propo- 
on. Voluntary powers may therefore reſult from 
ns, Uiiociation, as is aſſerted in theſe papers. | 
ns ei When he is arrived at ſuch a perfection in walk- 
ene, as to walk readily upon being deſired by ano- 
ma Vor. I. 8 1 ther 


moſt perfectly voluntary. i : 257 
made by the nurſe, &c, When he is tolerably per- 


things, &c. and thence repeating the proceſs which 


muſcles have antagoniſts, and often ſuch as are of 


is appellation. But it appears from the reaſoning 
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ther perſon, the action is eſteemed till more volun. 
tary. One reaſon of which 1s, that the child, in 
ſome caſes, does not walk when deſired, whilſt yer 
the circumſtances are apparently the ſame as when 


he does. For here the unapparent cauſe of walk. 


ing, or not walking, is will. However, it folloys 


from this theory, that all this is ſtill owing to aff. 


ciation, or to ſomething equally ſuitable to the fore. 
going theory; e. g. to the then preſent ſtrength or 
weakneſs of the aſſociation of the words of the com. 
mand with the action of walking, to its proceeding 
from this or that perſon, in this or that manner, to 
the child's being in an active or inactive ſtate, at. 


tentive or inattentive, diſpoſed by other circum- 


ſtances to move as directed, or to move in a different 
way, &c. A careful obſervation of the fact will always 
ſnew, as far as is reaſonable to be expected in ſo nice 
a matter, that when children do different things, the 
real circumſtances, natural or aſſociated, are propor- 


tionably different, and that the ſtate of mind called 
ill depends upon this difference. This degree 0 
voluntary power is therefore, in like manner, of a 
acquired nature. 8 


Suppoſe an adult to walk, in order to ſhew hu 
perfectly voluntary power; ſtill his ſelecting this in 
ſtance is owing to one aſſociation, and his pe 


forming the action to another, viz. to the introduc 


tion of the audible idea of the word, the viſible ont 
of the action, &c. „„ 
Walking paſſes into the ſecondarily automatic ft 
more perfectly perhaps, than any other action; ik 
adults ſeldom exert any degree of volition her 
ſufficient to affect the power of conſciouſneſs « 
memory for the leaſt perceptible moment of tim 
Now this tranſition of walking, from its voluntary! 
its ſecondarily automatic ſtate, muſt be acknowledge 
by all to proceed merely from aſſociation. And 


ſeems to follow by parity of reaſon, that the trat 
| . ti 


288 


tion of primarily automatic actions into voluntary 
ones may be merely from aſſociation alſo, ſince it 


and extenſive influence therme. 

The complex artificial motions of the lower limbs, 
uſed in the ſeveral kinds of dancing, bear nearly the 
ſame relation to the common motions uſed in walking 
forwards, backwards, upwards, downwards, and ſide- 


n- WT rudiments above-mentioned, ſuch as the flection and 
ne Nertenſion of the ancle or knee. Since therefore the 
to voluntary and ſecondarily automatic power of dan- 
at- WW cing are plainly the reſult of aſſociation, why may 
m- Nue not ſuppoſe the ſame of the common motions in 
ent WM nalking, both in their voluntary and ſecondarily auto- 
rays WM matic ſtate? In learning to dance, the ſcholar deſires 
ice to look at his feet and legs, in order to judge by ſee- 


the ing, when they are in a proper poſition. By degrees 


po- be learns to judge of this by feeling; but the viſible 
med dea left partly by the view of his maſter's motions, 
e i oertly by that of his own, ſeems to be the chief 
f aWſxſociated circumſtance, that introduces the proper 


motions. By farther degrees theſe are connected 
ith each other, with the muſic, and with other more 
ud more remote circumſtances. 

| have already ſhewn, in what manner children 
earn the voluntary and ſecondarily automatic power 
i graſping. How they learn the various complex 
otions, by which they feed and dreſs themſelves, &c. 
lo how children and adults learn to write, to prac- 
le manual arts, &c, and in what ſenſes and degrees 
theſe actions are voluntary, and ſecondarily auto- 
tic, and yet ſtill remairi as purely, mechanical, as 
ie primarily automatic actions are, may now be un- 
erſtood from what has been already delivered under 
8 propoſition. The method of playing upon mu- 
al inſtruments has alſo been explained, ſo as to con- 
[rin eſtabliſhing the ſame concluſions. | 
105 | I 2 N 5 n 
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is evident, that aſſociation has at leaſt a very great 


ways, as theſe common motions do. to the ſimple 
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In like manner, the account given of the ation 
of ſpeaking might now be completed, and extended 


to all the modes of it, vulgar and artificial; and to ſing. « 
ing, with its modes. I will add a few words con. c 
cerning ſtammering, and the loſs of ſpeech by palſies, 

Stammering ſeems generally to ariſe from fear, 4 
eagerneſs, or ſome violent paſſion, which prevent b 
the child's articulating rightly, by the confuſion i. 
which it makes in the vibrations that deſcend P 
into the muſcular ſyſtem; ſo that, finding himſelf b 


wrong, he attempts again and again, till he hits upon 
the true ſound. It does not begin therefore in general 
till children are of an age to diſtinguiſh right from 
wrong in reſpect of pronunciation, and to articulate 
with tolerable propriety. A nervous diſorder of the 
muſcles of ſpeech may have a like effect. When 
the trick of ſtammering has once begun to take 
place in a few words, it will extend itſelf to more 
and more from very ſlight reſemblances, and particu- 
larly to all the firſt words of ſentences, becaule 
there the organs pals in an inſtant from inaCtivity Mn 
action; whereas the ſubſequent parts of words an 
ſentences may follow the foregoing from aſſociation 
juſt as, in repeating memoriter, one is moſt apt ta 
heſitate at the firſt word in each ſentence. But 
A defect of memory from paſſion, natural weak ma 
neſs, &c. ſo that the proper word does not oc 
readily, occaſions ſtammering alſo. And, like 4 
other modes of ſpeaking, it is caught, in ſome caſe 
by imitation. | 
A palſy of the organs of ſpeech may be occalionh,,, 
ed in the ſame manner as any other pally; and jt 
the muſcles of the lips, cheeks, tongue, and fa 
ces, may ſtill continue to perform the actions ling 
maſtication and deglutition ſufficiently well, beca 
theſe actions are ſimpler than that of ſpeech, 4 
are alſo excited by ſenſations, which have an 0rig!icy]; 
influence over them. T x af ro, 
ofe 
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A defect of memory may alſo deſtroy the power 
of peaking, in great meaſure, though the organs be 
ſon who plays well upon a harpſichord, may by ſome 
years diſuſe become unable to play at all, though the 
muſcles of his hands be in a perfect ſtate, merely 
becauſe his memory, and the aſſociations. of the mo- 
tions of his fingers with the ſight of notes, with the 
ideas of ſounds, or with one another, are obliterated 
by diſtance of time, and diſuſe. = 9 

The ſuſpenſion of an action may be performed 
vo ways, as before-mentioned, viz. either by put- 
ting the muſcles concerned in it into a languid in- 


vigour, In the firſt caſe, the whole limb is put into 
a ſtate of relaxation, and extreme flexibility; in 
the laſt, into a ſtate of rigidity. The voluntary 


with the languor that ariſes from fatigue, heat, 
ſeepineſs, &c. that of the laſt from the general 
tenſion of the muſcles, which happens in pain, and 
violent emotions. of mind, Children improve in 
both theſe kinds of voluntary power by repeated 
tials, as occaſion requires, by imitation, deſire, &c. 
But they are both difficult for ſome time. Thus we 
may obſerve, that children cannot let their heads or 
gje-lids fall from their mere weight, nor ſtop them- 
ves in running or ſtriking, till a conſiderable time 
ater they can raiſe the head, or bend it, open the 
yes, or ſhut them, run or ſtrike by a voluntary 
power, 
Imitation is a great ſource of the voluntary power, 
and makes all the ſeveral modes of walking, han- 
ung, and ſpeaking, conformable to thoſe of the age 
ad nation in which a perſon lives in general, and to 
loſe of the perſons with whom he converſes in par- 
cular, Beſides the two ſources already mentioned, 
FP. 21, viz, the ſight of the child's own actions, 
| 8 4 : . and 


l 
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debe 


not much affected in a paralytical way. Thus a per- 


ative ſtate, or by making the antagoniſts act with 


power of the firſt kind is obtained by aſſociations 
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which they experience in and by means of all mo- 


derivatives and acquiſitions. 


creature, and whoſe intellects alſo approach near: 
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and the ſound of his own words, it has many other, 
Some of theſe are the reſemblance which children 
obſerve between their own bodies, with all the func. 
tions of them, and thoſe of others; the pleaſure 


tions, i. e. imitations ; the directions and encourage. 
ments given to them upon this head ; the high 
opinions which they form, of the power and happi- 
neſs of adults; and their conſequent deſire to reſemble 
them in theſe, and in all their aſſociates. Imitation 
begins in the ſeveral kinds of voluntary actions about 
the ſame time, and increaſes not only by the ſources 
alleged, but alſo by the mutual influences of every 
inſtance of it over every other, ſo that the velocity 
of its growth is greatly accelerated for ſome time, 
It is of the higheſt uſe to children in their attain- 
ment of accompliſhments, bodily and mental. And 
thus every thing, to which mankind have a naturd 
tendency, is learnt much ſooner in ſociety, than the 
mere natural tendency would beget it; and mary 
things are learnt ſo early, and fixed ſo deeply, as th 
appear parts of our nature, though they be mere 


It is remarkable, that apes, whoſe bodies reſemble 
the human body, more than thoſe of any other brute 


to ours, which laſt circumſtance may, I ſuppoſe, hart 
ſome connection with the firſt, ſhould likewiſe r 
ſemble us ſo much in the faculty of imitation. Thel 
aptneſs in handling is plainly the reſult of the 
ſhape and make of their fore legs, and their inte 
lects together, as in us. Their peculiar chatterily 
may perhaps be ſome attempt towards ſpeech, i 
which they cannot attain, partly from the defect 
the organs, partly, and that chiefly, from the nat 
rowneſs of their memories, apprehenſions, and aſo 


ciations; for they ſeem not to underſtand words i 
| an 
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any conſiderable degree. Or may not their chat- 


ers. tering be an imitation of laughter. 


Iren Parrots appear to have far leſs intelle& than apes, 
ne- but a more diſtinguiſhing ear, and, like other birds, 
ures a much greater command of the muſcles of the 
no-. throat. Their talk ſeems to be almoſt devoid of 


parrots. 


tation diſplay themſelves. 


e. an proper connection with ideas. 
ſpect of ſounds, they imitate as much as children, or as 
apes in reſpect of other actions. | 
talk of children, by out-running their underſtand- 
ings in many things, very much reſembles that of 


As we expreſs our inward 
ve ve do alſo by geſtures, and particularly by the muſ- 
cles of the face. Here, again, aſſociation and imi- 
This dumb ſhew prevails 
more in the hotter climates, where the paſſions are 
more impetuous, than in theſe northern ones. 
alſo probable, that the narrowneſs and imperfeCtion 
of the ancient languages made it more neceſſary and 
prevalent in. ancient times. 
extraordinary aptneſs both in learning and decypher- 
ing this, as might well be expected. The imitation 
of manners and characters by dumb ſhew is often 
more ſtriking, than any verbal deſcription of them. 


However, in re- 


And indeed the 


ſentiments by words, ſo 


It is 


Deaf perſons have an 
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ae T7, v8 


OF THE RELATION WHICH THE FOREG0. 
ING THEORY BEARS TO THE ART op 
PHYSIC. 


o r. 


The Art of Phyſic affords many proper Teſts if 
the Doctrines of Vibrations and Aſſociation; and 
may receive conſiderable Improvement from then, 
if they be true, 


Tris propoſition may appear from ſeveral hints 
to that purpoſe, which have been already given. 

But it will be more fully manifeſt, if I give a 
ſhort view of the data and quæſita in the art of 
phyſic. ü | 

Now the general problem, which comprehends the 
whole art, 1s, | 

Having the ſymptoms given, to find the remedy. 

This problem may be ſolved in ſome caſes empiri- 
cally and dire&ly by the hiſtories of diſtempers, and 
of their cures. But then there are other caſes, and 
thoſe not a few, to which the learning and experi- 
ence of the moſt able phyſicians either cannot find 
hiſtories ſufficiently ſimilar, or none where the event 
was. ſucceſsful. Hence it is neceſſary to attempt the 
ſolution of the general problem rationally and in- 
directly, by dividing it into the two following lels 


problems, viz. „ | 
Firſt, Having the ſymptoms given, to find the di. 
viation of the body from its natural ſtate. 
Secondly, Having this deviation given, to find tht 
remedy. | 
| 


to the Art of Phyſic. 265 


It is proper alſo to invert theſe two problems, and 
to inquire, firſt, Having the deviation given, what 
the ſymptoms muſt be. EY 

Secondly, Having the manner of operation of a 

0. Wi accgſoful remedy given, what the deviation muſt be. 

J: ] here uſe the words ſymptoms, deviation, and 
remedy, in the moſt general ſenſe poſſible, for the 
fake of brevity. | | 

Now it is very evident, that the doctrine of vi- 
brations, or ſome other better doctrine, which teaches 

Je law of action of the nervous ſyſtem, has a 
ind WY cloſe connection with all theſe laſt four problems. 
en, For the nerves enter every part, as well as the blood 
veſſels ; and the brain has as great a ſhare in all the 
natural functions of the parts, and its diſorders, in 
ints all their diſorders, as the heart, and its diſorders, 
can have ; and much more than any other part, be- 
ſides the heart. „ 


ceſſary conſequence of the doctrine of vibrations, in 
any fuch manner as I have propoſed above, Prop. g. 


the theory of nervous diſtempers, and ſome with 
that of others, on account of the juſt mentioned de- 
pendence of all the parts on the brain. Ory if we 
kparate theſe doctrines, ſtill, if that of aſſociation 
be true, of which I ſuppoſe there 'is no doubt, it 
cannot but be of great uſe for explaining thoſe diſ- 
tempers in which the mind is affected. 

And it ſeems to me, that, agreeably to this, the 
aiſtempers of the head, ſpaſmodic ones, the effects 


juſtly obſerves, are more exerted upon the nerves 
than on the blood, receive much light from the 
doctrine of vibrations, and, in return, confirm it; 
ad that all the diſorders of the memory, fancy, 


1d th: ind mind, do the fame in reſpe& of the doctrine of 
+ - I do 


Farther, If the doctrine of aſſociation be the ne- 


and 11. it muſt have a moſt intimate connection with 


of poiſonous bites and ſtings, which, as Dr Mead 
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I do not mean to intimate here, that the rational 
and indirect ſolution of the general problem, which 
comprehends the art of phyſic, is preferable to the 
empirical and direct one, where this is to be had; 
but only, ſince this cannot be had always, that we, 
ought to proceed in an explicit and ſcientifical man- 
ner, rather than in a confuſed and popular one, For 
where practice is filent, phyſicians muſt and wil 
have recourſe to ſome theory, good or bad. And 
if they do not acquaint themſelves with the real 
ſtructure and functions of the parts, with the ſen- 
ſible qualities and operations of medicines, and with 
the moſt probable method of explaining both the 
ſymptoms of diſtempers, and the operations of me. 
dicines, they muſt fancy ſomething in the place of 
theſe, and reaſon from ſuch falſe imaginations, or 
perhaps from the mere agreements, oppoſitions, and 
iecondary ideas, of words. The hiſtory of diſeaſes, 
and their cures, is the baſis of all; after this come 
anatomical examinations of the body, both in its 
natural and morbid ſtates; and, laſt of all, phar- 
macy ; theſe three anſwering reſpectively to the ge- 
neral problem, and the two ſubordinate ones above- 
mentioned. And if we reaſon at all upon the func- 
tions and diſorders of the parts, and the effects of 
medicines upon the body, ſo important an organ a 
the brain muſt not be left out entirely. 

It may not be amiſs to add here, that as all the na- 
tural functions tend to the welfare of the body, ſo 
there is a remarkable tendency in all the diſorders df 
the body to rectify themſelves. Theſe two tenden- 
cies, taken together, make what is called nature by 
phyſicians ; and the ſeveral inſtances of them, with 
their limits, dangers, ill conſequences, and devi 
tions in particular caſes, deſerve the higheſt attention 
from phyſicians, that ſo they may neither interrupt 
favourable criſis, nor concur with a fatal one. Sal. 


and his followers ſuppoſe, that theſe tendencies wn 
rom 


10 the Art of Phyſic, 4 


from a rational agent preſiding over the fabric of 
the body, and producing effects, that are not ſub- 
ject to the laws of mechaniſm. But this is gratis 
dium ; and the plain traces of mechaniſm, which 
appear in ſo many inſtances, natural and morbid | - 0 
ae highly unfavourable to it. And all the evidence: _ | 
for the mechanical nature of the body or mind are 2 
ſo many encouragements to ſtudy them faithfully and 


diligently, ſince what is mechanical may bo 
underſtood and remedied, n 
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268 Of Words, and the Ideas 


© + A-Þ. a 


Containing @ particular AePLICaTION of the fare. 
going THEORY to the PHANOMENA of IDzas, 


of UnDERSTanDING, AFrgcTION, MEMoRr, ans 
| IMAGINATION, | 


e 


OF WORDS, AND THE IDEAS ASSOCIATED 
WITH THEM. 


P R O P. LXEXIX, 


Words and Phraſes muſt excite Ideas in us by Aſu- ting 


ciation, and they excite Ideas in us by no ober I in 
Means. inve 
| | The 

| R R hanc 
Worps may be conſidered in four lights. Con 


Firſt, As impreſſions made upon the ear. 
Secondly, As the actions of the organs of ſpeech. ¶ tend 
Thirdly, As impreſſions made upon the eye by Wl uſe 

characters. | 
Fourthly, As the actions of the hand in writing. and 
We learn the uſe of them in the order here ſet T 

down. For children firſt get an imperfect Know- part 
ledge of the meaning of the words of others; then I mul 
learn to ſpeak themſelves ; then to read; and, laſt), part, 
to write, a | 

| Novi 


aſſociated with them, 269 


Now it is evident, that in the firſt of theſe ways 
many ſenſible impreſſions, and internal feelings, are 
aſſociated with particular words and phraſes, ſo as 
to give theſe the power of raiſing the correſponding 1 
ideas; and that the three following ways increaſe and 5 9 
improve this power, with ſome additions to and va- 1 4 
rations of the ideas. The ſecond is the reverſe of 1 
the firſt, and the fourth of the third. The firſt F 
aſcertains the ideas belonging to words and phraſes _ WP 
in a groſs manner, according to their uſage in. com- 4 
mon life. The ſecond fixes this, and makes it 1 
ready and accurate; having the ſame uſe here as the | Wo 
ſolution of the inverſe problem has in other caſes in 10 
reſpect of the direct one. The third has the ſame 
effect as the ſecond; and alſo extends the ideas and 
ſignifications of words and phraſes, by new aſſocia- 
tions; and particularly by aſſociations with other + ou 
words, as in definitions, deſcriptions, &c. The ; Wk 
advancement of the arts and ſciences is chiefly car- 14 
ried on by the new ſignifications given to words in 
this third way. The fourth, by converting the 
reader into a writer, helps him to be expert in diſ- 1 0 
tinguiſhing, quick in recollecting, and faithful in re- 1 
taining, theſe new ſignifications of words, being the 1 
inverſe of the third method, as juſt now remarked. 10 "Y 
The reader will eaſily ſee, that the action of the 1 
hand is not an eſſential in this fourth method. N 
Compoſition by perſons born blind has nearly the g 
lame effect. I mention it as being the common at- 
tendant upon compoſition, as having a conſiderable e 
ule deducible from aſſociation, and as making the e 
analogy between the four methods more conſpicuous 
and complete. N | 17 

This may ſuffice, for the preſent, to prove the firſt  _ 9 
part of the propoſition, viz. that words and phraſes 19 
mult excite ideas in us by aſſociation. The ſecond 
part, or that they excite ideas in us by no other means, 

may appear at the ſame time, as it may be found upon 
| 4 reflection 


aſſociation, as laid down in the firſt chapter, to 


/ 
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reflection and examination, that all the ideas which nan 
any word does excite are deducible from ſome & 7 
the four ſources above-mentioned, moſt commonly iſe: nd: 
from the firſt or third. | | 
It may appear alſo from the inſtances of the wor Wiſobje: 
of unknown languages, terms of art not yet ex. Mſſkicul: 
1 barbarous words, &c. of which we either emp 
have no ideas, or only ſuch as ſome fancied reſem. to *! 
blance, or prior aſſociation, ſuggeſts. | | 
It is highly worthy of remark here, that articulate 
ſounds are by their variety, number, and ready 
uſe, particularly ſuited to fignify and ſuggeſt, by aſſo- Nover 
ciation, both our ſimple ideas, and the complex iſ" 
ones formed from them, according to the twelfth Hoppe 
propoſition. | | 
Cor. It follows from this propoſition, that the Mdirec 
arts of logic, and rational grammar, depend entirely 
on the doctrine of aſſociation. For logic, conſidered ifſ#cce! 
as the art of thinking or reaſoning, treats only of vil! 
ſuch ideas as are annexed to words ; and, as the art 
of diſcourſing, it teaches the proper uſe of words in 
a general way, as grammar does in a more minute el 
and particular one. | 


n Oo r. 16x” 


To deſcrite the Manner in which Ideas are af 
ſociated with Words, beginning from Child- rate 
hood. ; 


Tris may be done by applying the doctrine oe ! 


words conſidered in the four lights mentioned under Se 

the laſt propoſition. | 

Firſt, then, The aſſociation of the names of viſible Mm 

objects, with the impreſſions which theſe object rte 

make upon the eye, ſeems to take place more early" 

than any other, and to be effected in the following et 
| manner: 
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cr inſtance, is pronounced and repeated by the at- 
tendants to the child, more frequently when his eye 


objects, and much more ſo than when upon any par- 
ticular one. The word nurſe is alſo ſounded in an 
emphatical manner, when the child's eye is directed 


ſociation therefore of the ſound nurſe, with the pic- 
ure of the nurſe upon the retina, will be far ſtronger 
an that with any other viſible impreſſion, and thus 
overpower all the other accidental aſſociations, which 
ill alſo themſelves contribute to the ſame end by 
oppoſing one another. And when the child has gain- 
ed ſo much voluntary power over his motions, as to 
direct his head and eyes towards the nurſe upon 
hearing her name, this proceſs will go on with an 
accelerated velocity. And thus, at laſt, the word 
will excite the viſible 1dea readily and certainly. 

The ſame aſſociation of the picture of the nurſe 
in the eye with the found nurſe will, by degrees, 
veipower all the accidental aſſociations of this pic- 
ture with other words, and be ſo firmly cemented at 
aft, that the picture will excite the audible idea of 
the word. But this is not to our preſent purpoſe. 
mention it here as taking place at the ſame time 


1 


l 


Tp 
irate and confirm it. Both together afford a complete 
inſtance for the tenth and eleventh propoſitions, 
e. they ſhew, that when the impreſſions A and B 


ore ſufficiently aſſociated, A impreſſed alone will ex- 
eite 6, B impreſſed alone will excite 9. 
ler Secondly, This affociation of words with viſible 


appearances, being made under many particular cir- 


ble cumſtances, muſt affect the viſible ideas with a like 
as WO rticularity, Thus the nurſe's dreſs, and the ſitu- 
yon of the fire in the child's nurſery, make 
ing Wt of the child's ideas of his nurſe and fire, But 
er: = then 


- 


manner : the name of the viſible object, the nurſe, 


s fed upon the nurſe, than when upon other 


o the nurſe with earneſtneſs and deſire. The aſ- 


with the foregoing proceſs, and contributing to illu- | 
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then as the nurſe often changes her dreſs, and the 
child often ſees a fire in a different place, and fur. app 
rounded by different viſible objects, theſe oppoſite con 
aſſociations muſt be leſs ſtrong, than the part which {ceii 
is common to them all; and conſequently we may ile 
ſuppoſe, that while his idea of that part which ß; Con 
common, and which we may call eſſential, continue 
the ſame, that of the particularities, circumſtances, nov 
and adjuncts, varies. For he cannot have any ide, 
but with ſome particularities in the non-eſſentials, 
Thirdly, When the viſible objects impreſs other 
vivid ſenſations beſides thoſe of ſight, ſuch as grate. be 
ful or ungrateful taſtes, ſmells, warmth or cold. {cli 
neſs, with ſufficient frequency, it follows from the 
foregoing theory, that theſe ſenſations muſt leave 
traces, or ideas, which will be aſſociated with the com 
names of the objects, ſo as to depend upon them, 
Thus an idea, or naſcent perception, of the ſwect- f o. 
neſs of the nurſe's milk will riſe up in that part a 
the child's brain which correſponds to the nerves df 
| taſte, upon his hearing her name. And hence the 
whole idea belonging to the word nurſe now begin erte 
to be complex, as conſiſting of a viſible idea, and 
an idea of taſte. . And theſe two ideas will be aſſo- 
ciated together, not only becauſe the word raiſs 
them both, but alſo becauſe the original ſenſation 
are. The ſtrongeſt may therefore aſſiſt in raiſing the 
weakeſt. Now, in common caſes, the viſible ide 
is ſtrongeſt, or occurs moſt readily at leaſt ; but, | 
the preſent inſtance, it ſeems to be otherwiſe. Ve 
might proceed in like manner to ſhew the generationmant! 
of ideas more and more complex, and the variouiey 
ways by which their parts are cemented together geil 
and all made to depend on the reſpective names oP kn 
the viſible objects. But what has been ſaid may ful 
fice to ſhew what ideas the names of viſible object dt 
Proper and appellative, raiſe in us. 
| | Foutthlf 


e Fourthly, We muſt, however, obſerve, in reſpect of 
appellatives, that ſometimes the idea is the common 
compound reſult of all the ſenſible impreſſions re- 
eived from the ſeveral objects compriſed under the 
general appellation; ſometimes the particular idea of 
ſome one of theſe, in great meaſure at leaſt, viz. 
hen the impreſſions ariſing from ſome one are more 
ovel, frequent, and vivid, than thoſe from the reſt. 

Fifthly, The words denoting ſenſible qualities, 
hether ſubſtantive or adjective, ſuch as whiteneſs, 
bite, &c. get their, ideas in a manner which will 


delivered. Thus the word white, being aſſociated 
ith the viſible appearances of milk, linen, paper, 
gets a ſtable power of exciting the idea of what is 
ommon to all, and a variable one in reſpect of the 
articularities, circumſtances, and adjuncts. And fo 
f other ſenſible qualities. | : | 

Sixthly, The names of viſible actions, as walk- 


tie like proceſs. Other ideas may likewiſe adhere in 
ins ertain caſes, as in thoſe of taſting, feeling, ſpeak- 


no, &, Senſible perceptions, in which no viſible 
tion is concerned, as hearing, may alſo leave ideas 
lependent on words. However, ſome viſible ideas 
generally intermix themſelves here. Theſe actions 
d perceptions are generally denoted by verbs, 
ough ſometimes by ſubſtantives. 

And we may. now ſee in what manner ideas are 
ociated with nouns, proper and appellative, ſub- 
untive and adjective, and with verbs, ſuppoſing that 
ity denote ſenſible things only. Pronouns and 
articles remain to be conſidered. Now, in order 
know their ideas and uſes, we muſt obſerve, 
deventhly, That as children may learn to read 
pords not only in an elementary way, viz. by learn- 
g the letters and ſyllables of which they are com- 
ved, but alſo in a ſummary one, viz. by aſſociating 
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be eaſily underſtood from what has been already 


ng, ſtriking, &c. raiſe the proper viſible ideas by 
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for ſome years, and that they often repeat the proper 
name of the perſon inſtead of the pronoun; which 
confirms the foregoing reaſoning. Some of the in- 
ferior parts or particles of ſpeech make ſcarce any 
alteration in the ſenſe of the ſentence, and therefore 
are called expletives. The ſeveral terminations of 
the Greek and Latin nouns and verbs are of the nature - 
of pronouns and particles. 8 
Eighthly, The attempts which children make to 
expreſs their own wants, perceptions, pains, &c. in 
words, and the corrections and ſuggeſtions of the 
attendants, are of the greateſt uſe in all the ſteps that 
we have hitherto conſidered, and eſpecially in the- 
laſt, regarding the pronouns and particles. e 

Ninthly, Learning to read helps children much in 
the ſame reſpects; eſpecially as it teaches them to 
ſeparate ſentences into the ſeveral words which com 
pound them; which thoſe who cannot read are ſcarce 
able to do, even when arrived at adult age. | 

Thus we may ſee, how children and others are 
enabled to underſtand a continued diſcourſe relating 
to ſenſible , impreſſions only, and how the words in 
paſſing over the ear muſt raiſe up trains of viſible 
and other ideas by the power of aſſociation. Our 
next inquiry muſt be concerning the words that de- 
note either intellectual things, or collections of other 
words. | = 

Tenthly, The words, that relate to the ſeveral 
paſſions of love, hatred, hope, fear, anger, &c. being 
applied to the child at the times when he is under 
the influence of theſe paſſions, get the power of raiſing 
the miniatures or ideas of theſe paſſions, and alſo of 
the uſual aſſociated circumſtances. The application 
of the ſame words to others helps alſo to annex the 
ideas of the aſſociated circumſtances to them, and 


leren of the paſſions themſelves, both from the in- 
ſectiouſneſs of our natures, and from the power of 
alociated circumſtances to raiſe the paſſions, Hows 

12 | ever, 
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ever, it is to be noted, that the words denoting 
the paſſions do not, for the moſt part, raiſe up in yg 
any degree of the paſſions themſelves, but only the 
ideas of the aſſociated circumſtances. We are ſup- 
poſed to underſtand the continued diſcourſes into 
which theſe words enter ſufficiently, when we form 
true notions of the actions, particularly the viſible 

ones attending them. end 
Eleventhly, The names of intellectual and moral 
qualities and operations, ſuch as fancy, memory, 
wit, dulneſs, virtue, vice, conſcience, approbation, 
diſapprobation, &c. ſtand for a deſcription of theſe 
qualities and operations; and therefore, if dwelt upon, 
excite ſuch ideas as theſe deſcriptions in all their 
particular circumſtances do. But the common fen- 
tences, which theſe words enter, paſs over the mind 
too quick, for the moſt part, to allow of ſuch a 
delay. They are acknowledged as familiar and true, 
and ſuggeſt certain aſſociated viſible ideas, and naſcent WW: 
internal feelings, taken from the deſcriptions of theſe Inf 
names, .or from the words, which are uſually joined A 
wich them in diſcourſes or writings. J 
Twelfthly, There are many terms of art in all P 
the branches of learning, which are defined by other 
words, and which therefore are only compendious Will ** 
ſubſtitutes for them. The ſame holds in common il" 
life in numberleſs inſtances. Thus riches, honours, 
pleaſures, are put for the ſeveral kinds of each. 
Such words ſometimes ſuggeſt the words of their 
definitions, ſometimes the ideas of theſe words, 
ſometimes a particular ſpecies comprehended under 
the general term, &c. But, whatever they ſuggeſt, It 
may be eaſily ſeen, that they derive the power of do- 
ing this from aſſociation. | n 
Thirteenthly, There are many words uſed in ab- i. 
ſtract ſciences, which can ſcarce be defined or deſcri- 
bed by any other words; and yet, by their gram- 
matical form, ſeem to be excluded from the claſs of 
| Sg | particles. 
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articles. Such are identity, exiſtence, &c. The 
uſe of theſe muſt therefore be learnt as that of the 
particles 1s. And indeed children learn their firſt 
imperfect notions of all the words confidered in this 
and the three laſt paragraphs chiefly in this way; 
and come to preciſe and explicit ones only by 
means of books, as they advance to adult age, or 
by endeavouring to uſe them properly in their own 
deliberate compoſitions. 

This is by no means a full or ſatisfactory account 
of the ideas which adhere to words by aſſociation. 
For the author perceives himſelf to be ſtill a mere 
novice in theſe ſpeculations ; and it is difficult to ex- 
plain words to the bottom by words; perhaps im- 
poſſible. The reader will receive ſome addition of 


light and evidence in the courſe of this ſection ; 
allo in the next, in which I ſhall treat of propoſitions 


and aſſent, For our aſſent to propoſitions, and the 
influence which they have over our affections and 
actions, make part of the ideas that adhere to words 
by aſſociation ; which part, however, could not pro- 
perly be conſidered in this ſection. 

Cor. 1. It follows from this . propoſition, that 
words may be diſtinguiſhed into the four claſſes 
mentioned under the twelfth propoſition. | 

1. Such as have ideas only. 

2, Such as have both ideas and definitions. 

3. Such as have definitions only. ur 

4. Such as have neither ideas nor definitions. 

Under definition 1 here include deſcription, or any 
other way of explaining a word by other words, 
xcepting that by a mere ſynonymous term ; and I 
xclude from the number of ideas the viſible idea of 
ie character of a word, and the audible one of its 


found; it being evident, that every word heard 


may thus excite a viſible idea, and every word ſeen 
mn audible one. I exclude alſo all ideas that are 


Fiber extremely faint, or extremely variable. 
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It is difficult to fix preciſe limits to theſe four 
claſſes, ſo as to determine accurately where each 
ends, and the next begins; and, if we conſider theſe 
things in the moſt general way, there is perhaps 
no word which has not both an idea and a defini. 
tion, i. e. which is not attended by ſome one or more 
internal feelings occaſionally, and which may not 
be explained, in ſome imperfect manner at leaſt, by 
other words. I will give ſome inſtances of words 
which have the faireſt right to each claſs. | 
The names of ſimple ſenſible qualities are of the 
firſt claſs. Thus white, ſweet, &c. excite ideas; but 
cannot be defined. It is to be obſerved here, that 
this claſs of words ſtands only for the ſtable part of 
the ideas reſpectively, not for the ſeveral variable 
particularities, circumſtances, and adjuncts, which 
intermix themſelves here. TT 
The names of natural bodies, animal, vegetable, 
mineral, are of the ſecond claſs ; for they excite ag- 
gregates of ſenſible ideas, and at the ſame time may 
be defined (as appears from the writings of natural 
hiſtorians) by an enumeration of their properties 
and characteriſtics. Thus hkewiſe geometrical] figures 
have both ideas and definitions. The definitions in 
both caſes are ſo contrived as to leave out all the vx 
riable particularities of the ideas, and to be alſo more 
full and preciſe, than the ideas generally are in the 
parts that are of a permanent nature. | 
Algebraic quantities, ſuch as roots, powers, furds, 
&c. belong to the third claſs, and have defi- 
tions only, The ſame may be ſaid of ſcientifica 
terms of art, and of moſt abſtract general terms, 
moral, metaphyſical, vulgar : however, mental emo- 
tions are apt to attend ſome of theſe even in paſling 
ſlightly over the ear; and theſe emotions may be 
conſidered as ideas belonging to the terms reſpec- 
tively. Thus the very words, gratitude, mercy, cruelty, 


treachery, &c. ſeparately taken, affect the mind; and 
| . ; yet 
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yet, ſince all reaſoning upon them is to be founded 
on their definitions, as will be ſeen hereafter, it ſeems 
beſt to refer them to this third claſs. | 
Laſtly, the particles he, of, to, for, but, &c. have 
neither definitions nor ideas. $5 
Cox. 2. This matter may be illuſtrated by com- 
paring language to geometry and algebra, the two 
general methods of expounding quantity, and inveſ- 
igating all its varieties from previous data, 
Words of the firſt claſs anſwer to propoſitions 
purely geometrical, i. e. to ſuch as are too ſimple to 
admit of algebra; of which kind we may reckon 


that concerning the equality of the angles at the 


baſis of an Iſoſceles triangle. . 
Words of the ſecond claſs anſwer to that part of 
geometry, which may be demonſtrated either ſynthe- 
tically or analytically; either fo that the learner's 
imagination ſhall .go along with every ſtep of the 
proceſs painting out each line, angle, &c. accordin 
to the method of demonſtration uſed by the ancient 
mathematicians ; or ſo that he ſhall operate entirely 
by algebraic quantities and methods, and only repre- 
knt the concluſion to his imagination, when he is 
arrived at it, by examining then what geometrical 


quantities the ultimately reſulting algebraical ones 


denote. The firſt method is in both caſes the moſt. 
ſatsfactory and affecting, the laſt the moſt expedi- 
tious, and not leſs certain, where due care is taken. 


A blind mathematician muſt uſe words in the laſt of 


theſe methods, when he reaſons upon colours. 

Words of the third claſs anſwer to ſuch problems 
concerning quadratures, and rectifications of curves, 
chances, equations of the higher orders, &c. as are 
oo perplexed to be treated geometrically. 

Laſtly, Words of the fourth claſs anſwer to the 


[:lzebraic ſigns for addition, ſubtraction, &c. to 


ndexes, coefficients, &c. Theſe are not algebraic 


qhantities themſelves; but they alter the import of 
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the letters that are; juſt as particles vary the ſenſe 
of the principal words of a ſentence, and yet fg. 
nify nothing of themſelves. | | 
| Geometrical figures may be conſidered as repre. 
ſenting all the modes of extenſion 1n the ſame manner, 
as viſible ideas do viſible objects; and conſequenty 
the names of geometrical figures anſwer to the name 
of theſe ideas. Now as all kinds of problem 
relating to quantity might be expounded by mode; 
of extenſion, and ſolved thereby, were our facultir 
ſufficiently exalted, ſo it appears poſſible to repreſen 
moſt kinds of ideas by viſible ones, and to purſue 
them in this way through all their varieties and 
'_ combinations. But as it ſeems beſt in the firſt cat 
to confine geometry to problems, where extenſion, 
and motion, which implies extenſion, are concerned, 
uſing algebraic methods for inveſtigating all other 
kinds of quantity, ſo it ſeems beſt alſo to uſe viſible 
ideas only for viſible objects and qualities, of which 
they are the natural repreſentatives, and to denote all 
other qualities by words conſidered as arbitary ſigns, 
And yet the repreſentation of other quantities by 
geometrical ones, and of other ideas by viſible ones, 
is apt to make a more vivid impreſſion upon the 
fancy, and a more laſting one upon the memor, 
In ſimiles, fables, parables, allegories, viſible ideas 
are uſed for this reaſon to denote general and intel- 
lectual ones. | | 
Since words may be compared to the letters uſed 
in algebra, language itſelf may be termed one ſpecies 
of algebra ; and, converſely, algebra is nothing more 
than the language which is peculiarly fitted to ex- 
plain quantity of all kinds. As the letters, which 
in algebra ſtand immediately for quantities, anſwer to 
the words which are immediate repreſentatives of 
ideas, and the algebraic ſigns for addition, &c. to 
the particles; ſo the ſingle letters, which are ſome- 
times uſed by algebraiſts to denote ſums or differ- 


ences, i 
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ences, powers or roots univerſal of ather letters, 
for brevity and convenience, anſwer to ſuch words 
as have long definitions, to terms of art, &c. which 
are introduced into the ſciences for the ſake of 


2 

„ compendiouſneſs. Now, if every thing relating to 
lr WW language had ſomething analogous to it in algebra, 
sone might hope to explain the difficulties and per- 
mA plexities attending the theory of language by the 
s correſponding particulars in algebra, where every 
es thing is clear, and acknowledged by all that have made 
mit their ſtudy, However, we haye here no independ- 
ue ent point whereon to ſtand, ſince, if a perſon be diſ- 
d poſed to call the rules of algebra in queſtion, we 
ale have no way of demonſtrating them to him, but by 
ling words, the things to be explained by algebra, 
ed, or that purpoſe. If we ſuppoſe indeed the ſceptical 
er perſon to allow only that ſimple language, which is 
ble Wreceflary for demonſtrating the rules of algebra, the 
ich thing would be done; and, as I obſerved juſt now, it 
all ems impoſſible to become acquainted with this, 
ns, and at the ſame time to diſallow it. | 

by Co. 3. It will eaſily appear from the obſervations 
es, ere made upon words, and the aſſociations which 
the {edhere to them, that the languages of different ages 
"ry. and nations muſt bear a great general reſemblance 
eas o each other, and yet have conſiderable particular 


lifferences; whence any one may be tranſlated into 
any other, ſo as to convey the ſame ideas in general, 


vſed Mad yet not with perfect preciſion and exactneſs. 
cies They muſt reſemble one another, becauſe the phæ- 
nore Romena of nature, which they are all intended to ex- 


prels, and the uſes and exigencies of human life, to. 
nich they miniſter,. have a general reſemblance. 


er to ut then, as the bodily make and genius of each 
of Wcople, the air, ſoil, and climate, commerce, arts, 
. (0 ences, religion, &c. make conſiderable differen- 
me- es in different ages and nations, it is natural to ex- 


pect, 
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pect, that the languages ſhould have proportionable 
differences in reſpect of each other. | 
Where languages have rules of etymology and 
ſyntax, that differ greatly, which is the caſe of the 
Hebrew compared. with Greek or Latin, this will 
become a new ſource of difformity. For the rules 
of etymology and ſyntax determine the application 
and purport of words in many caſes. Agreeably to 
which we ſee, that children, while yet unacquainted 
with that propriety of words and phraſes, which 
cuſtom eſtabliſhes, often make new words and con- 
ſtructions, which, though improper according to 
common uſage, are yet very analogous to the tenor 
of the language, in which they ſpeak. 8 
The modern languages of this weſtern part of 
the world anſwer better to the. Latin, than according 
to their original Gothic plans, on this account; inal- 
much as not only great numbers of words are 
adopted by all of them from the Latin, but allo be- 
cauſe the reading Latin authors, and learning the 
Latin grammar, have diſpoſed learned men and 
writers to mould their own languages in ſome mes. 
ſure after the Latin. And, converſely, each nation 
moulds the Latin after the idiom of its own lan- 
guage, the effect being reciprocal in all ſuch caſes. 
In learning a new language the words of it are at 
firſt ſubſtitutes for thoſe of our native language, i. 
they are aſſociated, by means of theſe, with the proper 
objects and ideas. When this aſſociation is ſuffic- 
ently ſtrong, the middle bond is dropped, and the 
words of the new language become ſubſtitutes for, 
and ſuggeſt directly and immediately objects and ideas; 
alſo cluſters of other words in the ſame language. 
In learning a new language it is much eaſier to 
tranſlate from it into the native one, than back again; 


juſt as young children are much better able to under-M 


| ſtand the expreſſions of others, than to. expreſs thei! 
own conceptions. And the reaſon is the fame in 


both | 
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oth caſes. Young children learn at firſt to go 
rom the words of others; and thoſe who learn a 
ew language, from the words of that language, to 
he things ſignified. And the reverſe of this, viz. 
o go from the things ſignified to the words, muſt 


he difficult for a time, from what is delivered con- 


erning ſucceſſive aſſociations under the tenth and 


eventh propoſitions. It is to be added here, that 


he nature and connections of the things ſignified 
fren determine the import of ſentences, though 
heir grammatical analyſis is not underſtood ; and that 
ve ſuppoſe the perſon who attempts to tranſlate from 
new language is ſufficiently expert in the inverſe 
problem of paſſing from the things ſignified to the 
orreſponding words of his own language. The 
power of aſſociation 1s every where conſpicuous in 
heſe remarks. | | 
Cor. 4. It follows alſo from the reaſoning of this 
propoſition, that perſons who ſpeak the ſame lan- 
guage cannot always mean the ſame things by the 
ame words; but muſt miſtake each other's meaning. 
his confuſion and uncertainty ariſes from the dif- 
ferent aſſociations transferred upon the ſame words 
dy the difference in the accidents and events of our 
Ives, It is, however, much more common in diſ- 
courſes concerning abſtract matters, where the terms 


ſtand for collections of other terms, ſometimes at 


tne pleaſure of the ſpeaker or writer, than in the 
common and neceſſary affairs of life. For here 
requent uſe, and the conſtancy of the phænomena 
of nature, intended to be expreſſed by words, have 
rendered their ſenſe determinate and certain. How- 
ever, it ſeems poſſible, and even not very difficult, for 
wo truly candid and intelligent perſons to underſtand 


ſeach other upon any ſubject. | 
That we may enter more particularly into the 


cauſes of this confuſion, and conſequently be the 


better 
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better enabled to prevent it, let us conſider word 

according to the tour claſſes above-mentioned. 
Now miſtakes will happen in the words of the 
firſt claſs, viz. ſuch as have ideas only, where the 
perſons have aſſociated theſe words with differen 
umpreſſione. And the method to rectify any miſtake 
of this kind is for each perſon to ſhew with wha 
actual impreſſions he has aſſociated the word in 

queſtion. But miſtakes here are not common. 
In words of the ſecond claſs, viz. ſuch as have 
both ideas and definitions, it often happens, thx 
one perſon's knowledge is much more full than au. 
other's, and conſequently his idea and definition much 
more extenſive. This muſt cauſe a miſapprehenſion 
on one ſide, which yet may be eaſily rectified by re. 
curring to the definition. It happens alſo ſometime; 
in words of this claſs, that a man's ideas, i. e. the 
miniatures excited in his nervous ſyſtem by the 
word, are not always ſuitable to his definition, i. 
are not the ſame with thoſe which the words of the 
definition would excite. If then this perſon ſhould 
pretend, or even deſign, to reaſon from his definition, 
and yet reaſon from his idea, a miſapprehenſion wil 
ariſe in the hearer, who ſuppoſes him to reaſon from 
his definition merely. | 
In words of the third claſs, which have defini- 
tions only, and no immediate ideas, miſtakes gene- 
rally ariſe through want of fixed definitions mutu- 
ally acknowledged, and kept to. However, as imper- 
fect fluctuating ideas, that have. little relation to the 
definitions, are often apt to adhere to the words d 
this claſs, miſtakes muſt ariſe from this cauſe alſo. 
As to the words of the fourth claſs, or thoſe 
which have neither ideas nor definitions, it is eaſy tv 
aſcertain their uſe by inſerting them in ſentences, 
whoſe import is known and acknowledged; this being HI. 
the method in which children learn to decypher them: 
ſo that miſtakes could not ariſe in the words of hrs 
: Clalo 
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laſs, did we uſe moderate care and candour. And 
ndeed ſince children learn the uſes of words moſt 
vidently without having any data, any fixed point at 
I, it is to be hoped, that philoſophers, and candid 
derſons, may learn at laſt to underſtand one another 
ich facility and certainty; and get to the very bottom 
the connection between words and ideas. 

It ſeems practicable to make a dictionary of any 
anguage, in which the words of that language ſhall 
de explained with preciſion by words of the ſame 
anguage, to perſons who have no more than a groſs 
nowledge of that language. Now this alſo ſhews, 
at with care and candour we might come to under- 
and one another perfectly. Thus ſenſible qualities 
ight be fixed by the bodies, in which they are moſt 
inent and diſtinct; the names of a ſufficient num- 
xr of theſe bodies being very well known. After 
is theſe very bodies, and all others, might be defi- 


ſſes would help each other 'indefinitely. Actions 
ght be deſcribed from animals already defined, 
ſo from the modes of extenſion, abſtract terms 
fined, and the peculiar uſe of particles aſcertained. 
nd ſuch a dictionary would, in ſome meaſure, be 
real as well as a nominal one, and extend to 
ings themſelves. The writer of every new and dif- 


hich belongs to his ſubject; at leaſt in the in- 
ances where he apprehends the reader is likely to 
ant it, | | | 
Cor. 5. When words have acquired any conſider- 
le power of exciting pleaſant or painful vibrations 
the nervous ſyſtem, by being often aſſociated with 
ch things as do this, they may transfer a part of 
tle pleaſures and pains upon indifferent things, 
being at other times often aſſociated with ſuch. 
io is one of the principal ſources of the ſeveral fac- 


give 
\ 


ed by their ſenſible properties; and theſe two pro- 


ult work may execute that part of ſuch a dictionary 


Nous pleaſures and pains of human life, Thus, to 
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give an inſtance from childhood, the words fa 
good, pretty, fine, &c. on the one hand, and the 
words, bad, ugly, frigbiful, &c. on the other, being 
applied by the nurſe and attendants in the young 
child's hearing almoſt promiſcuouſly, and withour 
thoſe reſtrictions that are obſerved in correct ſpeak- 
ing, the one to all the pleaſures, the other to al 
the pains of the ſeveral ſenſes, muſt by aſſociation 
raiſe up general pleaſant and painful vibrations, in 
which no one part can be diſtinguiſhed aboye the 
reſt; and, when applied by farther aſſociations to 
objects of a neutral kind, they muſt transfer a general 
pleaſure or pain upon them. 

All the words aſſociated with pleaſures muſt alſo 
affect each other by this promiſcuous application, 
And the ſame holds in reſpect of the words aſſociated 
with pains. However, ſince both the original and 
the transferred pleaſures and pains heaped upon dif. 
ferent words are different, and in ſome caſes widely 
ſo, every remarkable word will have a peculiar in- 
ternal feeling, or ſentiment, belonging to it; and 
there will be the ſame relations of affinity, diſparity, 
and oppoſition, between theſe internal ſentiments, i... 
ideas, belonging to words, as between the ſeveral 
genera and ſpecies of natural bodies, between taſtes, 
{mells, colours, &c. Many of theſe ideas, though 
affording conſiderable pleaſure at firſt, muſt fink inte 
the limits of indifference ; and ſome of thoſe whic 
afforded pain at firſt, into the limits of pleaſure. 
What is here ſaid of words, belongs to cluſters ol 
them, as well as to ſeparate words. And the ideas 
of all may till retain their peculiarities, by whic 
they are diſtinguiſhed from each other, after the 
have fallen below the limits of pleaſure into indiffer 
ence, juſt as obſcure colours, or faint taſtes, do. 

It is obſervable, that the mere tranſit of word: 
expreſſing ſtrong ideas over the ears of childre 

affects them; and the ſame thing is true of adults, 


a le 
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a leſs degree. However the laſt have learnt from 
experience and habit to regard them chiefly, as they 
afford a rational expectation of pleaſure and pain. 
This cannot be diſcuſſed fully, till we come to con- 
oder the nature of aſſent ; but it may give ſome light 
and evidence to the reaſoning of this corollary, juſt 


to have mentioned the manner, in which we are 


at firſt affected by words. | 

Cor. 6. Since words thus collect ideas from va- 
ous quarters, unite them together and transfer them 
WH both upon other words, and upon foreign objects, 
is evident, that the uſe of words adds much to 
the number and complexneſs of our ideas, and is the 
principal means by which we make intellectual 
and moral improvements. This is verified abun- 
dantly by the..obſervations that are made upon per- 
ſons born deaf, and continuing ſo. It is probable, 
however, that theſe perſons make uſe of ſome ſym- 
bols to aſſiſt the memory, and fix the fancy: and they 


transferred upon viſible objects from their aſſoci- 
ations with one another, and with ſenſible pleaſures 
of all the kinds ; but they are very deficient in this, 
| upon the whole, through the want of the aſſociations 


Learning to read muſt add greatly to their mental 
improvement; yet ſtill their intellectual capacities 
cannot but remain very narrow. | | 
Perſons blind from birth muſt proceed in a man- 
ner different from that deſcribed in this propoſition, 
inn the firſt ideas, which they affix to words. As the 
ble ones are wanting, the others, particularly the 
lngible and audible ones, muſt compoſe the ag- 
gregates which are annexed to words. However, 
s they are capable of learning and retaining as great 
a variety of words as others, or perhaps a greater, 
celeris paribus, and can aſſociate with them pleaſures 
jad pains from the four remaining ſenſes, alſo uſe 
them 


muſt have a great variety of pleaſures and pains 


d viſible objects, and ſtates of mind, &c. with words. 
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them as algebraiſts do the letters that repreſey 
quantities, they fall little or nothing ſhort of other 
in intellectual accompliſhments, and may arrive eye 
at a greater degree of ſpirituality, and abſtraction in 
their complex ideas. — 
Cor. 7. It follows from this propoſition, tha, 
when children or others firſt learn to read, the vier 
of the words excites ideas only by the mediation of 
their ſounds, with which alone their ideas have 
hitherto been aſflociated. And thus it is that chi. : 
dren and illiterate perſons underſtand what the 
read beſt by reading aloud. By degrees, the inter- 
mediate link being. left out, the written or printed 
characters ſuggeſt the ideas directly and inſtantane- 
ouſly; ſo that learned men underſtand more readily f ti 
by paſſing over the words with the eye only, ſince prop 
this method, by being more expeditious, bringy 
the ideas cloſer together. However, all men, both 
learned and unlearned, are peculiarly affected by 
words pronounced in a manner ſuitable to their ſenk 
and deſign ; which is ſtill an aſſociated influence. Ir 0 
Cor. 8. As perſons, before they learn to read, mult 
have very imperfect notions of the diſtinction 0 
words, and can only underſtand language in a grub 
general way, taking whole cluſters of words for cer n 
_ undivided ſound, ſo much leſs can they be ſuppoleaWicm 
to have any conceptions concerning the nature and 
uſe of letters. Now all mankind muſt have bet 
in this ſtate before the invention of letters. Nay, 
they muſt have been farther removed from all con 
ceptions of letters, than the moſt unlearned perlonyſ*c | 
amongſt us, ſince theſe have at leaſt heard of letters, and 
know that words may be written and read by means 
them. And this makes it difficult to trace out by where 
ſteps alphabetical writing was invented or Is eve 
ſome preſumption, that it is not a human invention 
To which it is to be added, that the analyſing compk 
_ articulate ſounds into their ſimple component paris 
appears to be a problem of too difficult and perplexY 
pe fn a natun 


. 
- 


-. © | 


nature for the rude early ages, occupied in getting 
eceſſaries, and defending themſelves from external 
uries, and not aware of the great uſe of it, even 
ough they had known the ſolution to be poſſible and 
practicable. However, I ſhall mention ſome preſump- 
ions of a contrary nature under the next propoſition. 


PROP. LXXXI. 
Wo explain the Nature of Characters intended to re- 


preſent Objects and Ideas immediately, and withaut 
the Intervention of Words. 5 


Since characters made by the hand are capable 


ye the greateſt varieties, they might be fitted by 
proper aſſociations to ſuggeſt objects and ideas im- 
or ncdiately, in the ſame manner as articulate ſounds 


lo. And there are ſome inſtances of it in common 
ſe, which may ſerve to verify this, and to lead us 
nto the nature of characters ſtanding immediately 
or objects and ideas. Thus the numeral figures, 
nd the letters in algebra, repreſent objects, ideas, 
ords, and cluſters of words, directly and immedi- 
ob el; the pronunciation of them being of no uſe, 
oper neceſſity, in the operations to be performed by 
ole hem. Thus alſo muſical characters repreſent ſounds 
nd combinations of ſounds, without the interven- 
on of words, and are a much more compendious 
d ready repreſentation, than any words can be. 


0 


0 


Jau, 
con 


ſo 
, AN 


te ſounds in the repreſentation of viſible objects, 
hamuch as they might by their reſemblance, even 
ns 080ugh only a groſs one, become rather natural, than 
whale arbitrary repreſentatives. 

eve They had alſo an advantage as repreſentatives 


toni general, before the invention of alphabetical wri- 
ples, ſince perſons could by this means convey their 
partWughts to each other at a diſtance. Ry 

exe Vol. I. U If 


ALUIN 


Characters ſeem to have an advantage over articu- 
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If we ſuppoſe characters to be improved to i 
_ that variety and multiplicity, which is neceſſary fy 
repreſenting objects, ideas, and cluſters of char. 
ters, in the ſame manner as words repreſent object 
ideas, and cluſters of words, ſtill they might be u. 
ſolved into ſimple component parts; and rendereg 
pronunciable by affixing ſome ſimple or ſhort ſound 
to each of theſe ſimple component parts; juſt as att. 
culate ſounds are painted by being firſt reſolved iny 
their ſimple component parts, and then having each ac 
of theſe repreſented by a fimple mark or character. 

If we ſuppoſe the moſt common viſible objects t 
be denoted both by ſhort articulate ſounds, and Her 
ſhort characters bearing ſome real, or fancied, im. 
perfect reſemblance to them, it is evident, that te e! 
ſound and mark, by being both aſſociated with t 
viſible object, would alſo be aſſociated with one 1. en 
other; and conſequently that the ſound would be the 
name of the mark, and the mark the picture « 
the ſound. And this laſt circumſtance ſeems to heal 
to the denoting all ſounds by marks, and there. 
perhaps to alphabetical writing. ſoc 

Ar the ſame time it muſt be obſerved, that ear 
marks would bear different relations of ſimilar e v 
and diſſimilarity to one another from thoſe which the 
correſponding ſounds did. 

This would happen according to whatever Jaw al 
marks were made, but eſpecially if they were re 
ſemblances of viſible objects. And this, as it ſent 2 
would occaſion ſome difficulty and perplexity in 
preſenting ſounds by marks, or marks by ſounds. 


* 
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0 PROP. LXXXII. 

o explain the Nature of figurative Words and Phraſes, 
. and of Analogy, from the foregoing Theory. 
A rin is a word, which, firſt repreſenting the 
ti-Wpbje& or idea A, is afterwards made to repreſent 
WW, on account of the relation, which theſe bear to 
ch ich other. : 


s that of likeneſs; and this may be either a 
br Wlikeneſs in ſhape, and viſible appearance, or one in 
. pplication, uſe, &c. Now it is very evident from 
tie e nature of aſſociation, that objects which are like 
te a given one in viſible appearance, will draw to 


hemſelves the word by which this is expreſſed. 
And indeed this is the foundation upon which ap- 
ellatives are made to ſtand for ſo great a number of 
articulars. Let the word man be applied to the 
articular perſons A, B, C, &c. till it be ſufficiently 
ſociated with them, and it will follow, that the a 
earance of the new particular perſon D will ſuggeſt 
tie word, and be denoted by it. But here there is 
> figure, becauſe the word man is aſſociated with 
ferent particular perſons from the firſt, and that 
qually or nearly ſa. 
In like manner, the correſponding parts of differ- 


, lungs, heart, &c. have the ſame names applied 
| a lit-cal ſenſe, partly from the likeneſs of 
ape, partly from that of uſe and application. 
dit is evident, that if we ſuppoſe a people ſo rude 
language and knowledge, as to have names- only 
the parts of the human body, and not to have 
ended to the parts of the brute creatures, aſſoci- 
on would lead them to apply the ſame names to 
parts of the brute creatures, as ſoon as they be- 
| U 2 | came 


The principal relation, which gives riſe to figures, 


t animals, i. e. the eyes, mouth, breaſt, belly, 


ſenſes, much augment and 1 improve the langul 
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came acquainted with them. Now here this appli 
cation would at firſt have the nature of a figure 
but when by degrees any of theſe words, the 4 
for inſtance, became equally applied from the firſt u 
the eyes of men and brutes, it would ceaſe to hex 
figure, and become an n name, as juſt no 
remarked. 

But when the original application of the word! 
obvious, and remains diſtinct from the ſecondary op 
as when we ſay the mouth or ear of a veſſel, or th 
foot of a chair or table, the e is figun. 
tive. | 
Hence it is plain, that the various reſemblan 
which nature and art afford are the principal four 
of figures. However, many figures are alſo deri 
from other relations, ſuch as thoſe of cauſe, eff 
oppoſition, derivation, generality, particularity; at 
language itſelf, by its reſemblances, oppoſition 
| &c, becomes a new ſource of figures, diſtindt fu 
the relations of things. 

Moſt metaphors, 7. e. figures taken from lik 
neſs, imply a likeneſs in more particulars than on 
elſe they would not be ſufficiently definite, nor al 
the imagination in a due manner. If the likene 
extend to many particulars, the figure' _ 
plicitly a ſimile, fable, parable, or allegory. 
> Many, or moſt common figures, paſs fo wh 0 
literal expreſſions by uſe, i. e. aſſociation, that 1 
do not attend at all to their figurative nature. 
thus by degrees figurative ſenſes become a found 
tion for ſucceſſive figures, in the fame mannes 
originally literal ſenſes. | 

It is evident, that if a language be me, 
much confined to ſenſible things, it will have g 
occaſion for figures : theſe will naturally occur in 
common intercourſes of life, and will in their 
as they become literal expreſſions in the ſecond 


4 
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n the ſtrict mathematical ſenſe of the word analog y, 
hen the correſponding parts are all in the ſame 

tio to each other. Thus if the ſeveral parts of the W 

ody in different perſons be ſuppoſed. exactly pro-; 1 

ortional to the whole bodies, they might be ſaid to 1 

e analogous in the original mathematical ſenſe of wi 

What word. But as this reſtrained ſenſe is not appli- 

able to things, as they really exiſt, another of a 

nore enlarged and practical nature has been adopted, 16 

hich may be thus defined. Analogy is that re? OY 

:mblance, and in ſome caſes ſameneſs, of the parts, "© 

roperties, functions, uſes, &c. any or all, of 4 | "0 

o H, whereby our knowledge *oncerning A, and the 

inguage expreſſing this knowledge, may be applied 

n the whole, or in part, to B, without any ſenſible, 

r, at leaſt, any important practical error. Now 
alogies, in this ſenſe of the wofd, ſome mor 

kat and extenſive, ſome leſs fo, preſent themſelves 

p us every where in natural and artificial things; and 

hus whele groups of figurative phraſes, which ſeem 

| Firſt only to anſyer the purpoſes of convenience 

f affording nameggfor new objects, and of pleaſing 

he fancy in the to be hereafter mentioned, paſs. 

nto analogical reaſoning, and become a guide in the 

arch after truth, and an evidence for it in ſome 

Iegree, I will here ſet down ſome inſtances of 

aogies of various degrees and kinds. 

The bodies of men, women, and children, -are 

lghly analogous to each other. This holds equally 

reſpe& of every other ſpecies of animals; alſo 

the ſeveral correſponding parts of animals of the 

ame ſpecies, as their fleſh, blood, bones, fat, &c. 

| their properties. Here the words applied to 


1 3 the 


ad aſſiſt the invention. All this is manifeſt from the _ - WM 
,rowth of modern languages, in thoſe parts where = 
hey were heretofore particularly defective. 1 v3 
We come now to the conſideration of analogy” 1 
ow things are ſaid to be analogous to one another, pt 1 


On 
gual 


* 
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the ſeveral analogous things are uſed in a ſenſe equily 
literal in reſpect of all. And the analogy is in moi 
caſes ſo cloſe, as rather to be eſteemed a coincidence, 
or ſameneſs. _ =Y | 

In comparing animals of different kinds the any 
logy grows perpetually leſs and leſs, as we take in: 
greater compaſs ; and conſequently our language 
more and more harſh, when conſidered as literal 
whilſt yet it cannot well be figurative in ſome thing 
and literal Mothers; ſo that new words are general 
aſſigned to thoſe parts, which do not ſufficiently x. 
ſemble the correſponding ones. Thus the fore- kg 
+ of men and fowls, as we might call them in a harh, 
literal, or a highly figurati x ny are termed hands 
and wings reſpectively. However, in ſome caſz, 
the ſame word is uſed, and conſidered as/a figure; 
as when the cries of birds and beaſts are termed the 
language. We may alſo obſerve, that every part in 
every animal may, from its reſemblance in {hap 
and uſe to the correſponding parts in ſeveral other 
animals have a juſt right to a name, which ſhall be 
common to it ànd them. $4.4 

What has been ſaid of animals of the ſame u 
different kinds holds: equally in reſpect of vegetable 
Thoſe of the ſame kind have the ſame, names 10 
plied to the correſponding parts in a literal eq 

Thoſe of different kinds have mapy names com h 
— to all uſed in a literal ſenſe; ond new ones pecul 
to certain kinds, and ſome that may be conſidered: 
ſo harſh in a literal ſenſe, that we may rather c 
them figurative terms. 8 . 

The ſame may be ſaid of the mineral kingdom 
conſidered alſo according to its genera and ſpecies. 
. Animals are alſo analogous to vegetables in mal 
things, and vegetables to minerals: ſo that 


ſeems to be a perpetual thread of analogy continual 


from the moſt perfect animal to the moſt impertet 
mineral, even till we come to elementary bodies the 


ſelves. |  Suppdl 


[4 > 
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Wy Suppoſe the ſeveral particulars of the three king= | 
«WMcoms to be repreſented by the letters of an alpha- 


bet ſufficiently large for that purpoſe. Then we are 5 
1 conceive, that any two contiguous ſpecies, as A 
and B, M and N, are more analogous than A and C 
and O, which have one between them. However, 
ſince 4 and B, M and NM, are not perfectly analogous, 
this deficiency may be ſupplied in ſome things from 
and O, in others from D.and P, &c. {p that M can 


ly have no part, property, &c. but hgl{ſhall have 
r. omething quite analogous to it in ſome ſpecies, near 
en ſor remote, above it or below it, and even in ſeveral 
ſh, WWpccics. And in caſeg where the parts, properties, . 
c. are not rigorouſlſFexact in reſemblance, there 


js, however, an imperfec one, which juſtifies the ap- © 
pflication: of the ſame word to both; if it approach 
o perfection, the word may be ſaid to be uſed in a 
literal ſenſe ; if it be very imperfect, in a figurative 


Ape ne., Thus when the names of parts, properties, 

ce cc. are taken from the animg} kingdom, and ap- 

led to the cerca or vice verſa, they are more 
Frequently; conſidered as figurative, char when tranſ- 


ered from one part of the animal kingdom to 
other. „ * 5 

n like manner, there ſeems. to be a gradation of 

mabgies reſpecting the earth, moon, planets, 

ume mets, ſun, and fixed ſtars, compared with one 

other. Or if we deſcend to the ſeveral parts of 
ndividuals, animals, vegetables, or minerals, the 

r calliWeveral organg, of ſenſation are evidently analogous 

o each other; alfo the glands, the muſcles, the parts 

generation in the different ſexes of the ſame 

nd, &c. &c. without limits. For the more any 
mur looks into the external natural world, the more 


palogies, general or particular, perfect or imperfect, a it 
invest he find every where. | (] 
rien Nimbers, geometrical figures, and algebraic quan- i 
them ities, are alſo mutually analogous without limits. 1 
upp 4 Add "hl 


3 


4s. 


And here there is the exacteſt uniformity, joine 


becomes a diſparity or oppoſition on one hand, or: 


figures here; but the terms muſt be diſparate, o 


— things, houſes, gardens, — dreſs, att, 


covering analogies, and expreſſing them, does 


nifying reſemblances, and accommodating lan 


296 / Words, and the Ideas 


with an endleſs variety, ſo that it is always» certin 
and evident how far the analogy holds, and where j 


coincidence on the other. There is no room fy 


ſite, or the ſame, in a ſtrictly literal ſenſe reſpeRivel, 
The ſeverak.words of each particular language, 
the languages themſelves, the idioms, Hgures, &. 
abound al with numerous analogies of variay 
kinds and degrees. 3 | 
Analogies are likewiſe introduced into artific 


&c. 


* | | OC 
The body politic, the, Body natural, the woll 2 
natural, the univerſe ;-QoÞ@D_The human mind, te ſon 
minds of brutes on one hand, and of ſuperior being 
on the other, and even the infinite mind himſelf ;— 
the appellations of father, governor, Judge, k 
architect, &c. referrggd to God ; the ages of m7 
the ages of- the world, the ſegſons of the year, til 
times of he day ;—the offiees, profeſſions, a } 
trades, of different perſons, ſtateſmen, gendy 4 
divines, lawyers, phyſicias, merchants ; -! 
terms night, ſleep, death, chaos, darknels, & f 


alſo light, life, happineſs, &c. compared withgta 
other ,reſpeCtively ; life and death, a appligd i 
different ſenſes to animals, vegetables, liquorsy& 
—earthquakes, ſtorms, , battles, tumults, fermen 
tations of liquors, law-fuits,, games, &c. familie 
bodies politic leſſer and greater, thelr laws, natuti 
religion, revealed religion, &c. &c. afford eng 
inſtances of analogies natural and artificial. Fort 
mind being once initiated into the method of @ 


aſſociation perſevere in this method, and even fo 
things into its ſyſtem by concealing diſparities, mat 


guag 
therei 


n 
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thereto. It is eaſy to ſee, that in the inſtances laſt | 0 j 
ſalegech the terms uſed are for the moſt part literal 1 


i 1 
f only in one ſenſe, and figurative in all their other 'H 
:pplications. They are literal in the ſenſe which _ 
vas their primary one, and figurative in many or moſt ; 

. os the reſt. Similesp fables, parables, allegories, &c. 

* all inſtances of natural analogies improved and 

et off by art. And they have this in common to | 

chem all, gthat#the properties, beautieg, perfections %* 


defires, or defects and averſions, Which adhere by 8 
aſſociation to the ſimils, parable or emblem of any | - To 
kind, are inſenſibly, as it were, transferred upon the 
thing repreſented. Hence the paſſions are moved to- 9 
good or to evil, ſpecilation is tugged into practice, . » i 
and either ſome important truth felt and realized, or 3 


teme error and vice gilded over and recommended. + 
" P © (/ »»»» 'TH 
; 5 a : . Wy ll 11 
7 apply the foregoing Accqunt of Words and "3 
Characters o 665 Languages and Method of | 0 

Hk of the firſt Ages of the World. 3 bl 


Hex there is a great difficulty through the want 
of ſufficient data. I will aſſume a few of thoſe 
iut / appear to me moſt probable, and juſt ſhew the 
7 7 ob pplying the doctrine of aſſociation to 
than; leaving it to learned men, as they become 
meu poſſeſſed of more and more certain data, to make 
ile ſarther advances. £ 
J ſuppoſe then, that Adam had ſome language, 
th ſome inſtinctive knowledge concerning the uſe of 
or Ut, as well as concerning divine and natural things, 
parted to him, by God at his creation. It ſeems 
ndeed, that God made uſe of the viſible appearances 
| forolior actions, or perhaps of the ſeveral cries of the 
magMbrute creatures, as thE means whereby he taught 
guag am their names. But whether this was ſo, alſo 
heren 2 n whether, 
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whether, if it was, any analogous method was takegz 
in reſpect of the names of other objects, or of idea, 
and internal feelings, is an inquiry, in which nothing 
that yet appears can afford ſatisfaction. | 

I ſuppoſe alſo, that the language, which Adam and 
Eve were poſſeſſed of in paradife was very narr 
and confined in great meaſure to viſible things; 
himſelf condeſcending to appear in a viſible, perhaps 
in a human ſhape, to them, in his revelatigns of hin. 
ſelf. It might alſo be monoſyllabic in great meaſure, 
They who ſuppoſe Adam to be capable of dey 
ſpeculations, and to have exceeded all his poſteriy 
in the ſubtilty and extent of his intellectual faculties 
and conſequently in the number and variety of l 
words, and the ideas belonging to them, have n 
foundation for this opinion in ſcripture ; nor do they 
ſeem to conſider, that innocence, and pure unmixed 
happineſs, may exiſt without any great degrees df 
| knowledge; or that to ſet a value upon knowledge 
conſidered in itſelf, and excluſively of its tendency 
to carry us to God, is a moſt pernicious error, dt. 
rived originally from Adam's having eaten % 7 
tree of knowledge. : - © ek 

After the fall we may ſuppoſe, that Adam and Fi 
extended their language to new objects and idea 
and eſpecially to thoſe which were A i with 


pain; and this they might da ſometim inveny 
new words, ſometimes by giving new ſenſes toll 
ones. However, their language would {till continue 
narrow, becauſe they had only one another to converk 
with, and could not extend their knowledge to af 
great variety of things; alſo becauſe their founds 
tion was narrow. For the growth and variations e 
a language ſomewhat refemble the incregle of moneſ 
at intereſt upon intereſt, | 1 
If to theſe reaſons we add the long lives of ti 
antediluvian patriarchs, the want of arts and ſcienct 
in the antediluvian world, and the want of leiſure 

_” througt 


1ences 


leiſute 
rough 
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through the great labour and fatigue neceſſary to 
rrovide food, clothing, &c. we ſhall have reaſon, to 
conjecture, that the whole antediluvian world would 
ſpeak the ſame language with Adam, and that with- 
out any great additions or alterations. After a hundred 
or two hundred years, aſſociation would fix the 
language of each perſon, ſo that he could not well 
make many alterations; but he muſt ſpeak the 
language of his forefathers till that time, becauſe 
tn to the ſixth or ſeventh generation above him 
were ſtill living; and «conſequently he would con- 
tinue to ſpeak the fame language, i. e. the Adamic, 
with few variations, to the laſt, The narrowneſs 
of the languages of barbarous nations may add ſome 
light and evidence here. | „„ 

If we ſuppoſe ſome kind of picture-writing to 
ave been imparted to Adam by God, or to have 
deen invented by him, or by any of his poſterity, 
this might receive more alterations and improve- 
ents than language, from the ſucceſſive genera- 
tions of the antediluvians. For the variety of figures 
in viſible objects would ſuggeſt a ſufficient variety 
in their characters; the hand could eaſily execute this; 
ad their permanency would both give the antedilu- 
vians diſtinct ideas of all the original characters, and 
all their variations, and alſo fix them in their memory. 
Ve may ſuppoſe thergiere, that though their words 
and marks would be ſo aſſociated together (agreeably 
o what was before obſerved), as that the word 
ould be the name of the correſponding mark, and 
the mark the picture of the word in many caſes, yet 
their marks would in ſome inſtances extend farther 
an their words; and conſequently, that on this 
account, z well as becauſe the marks would be 
Imilar and“ different, where the words were not, 


ere would be no alphabetical writing in the ante- 


liluyjan world. 


C. 


They 
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They might, however, hand down a hiſtory of 
the creation, fall, and principal events, in this picture. 
writing, attended with a traditional explanation 
which might remain uncorrupted and invariable til 
the deluge. And indeed, if we ſuppoſe picture. 
writing to be of divine original, it will be moſt pro. 
bable, that they received a divine direction to < 
this, and that they would not apply their picture. 
writing to any other purpoſe for ſome time: juſt a 
the raeliles afterwards ſeem to have employed algu. 
betical writing chiefly for recording the divine difper. 
ſations and interpoſitions. 

After the flood the great change made in the fact 
of things, and in natural bodies, with the appen. 

* ance perhaps of ſome entirely new ones, would make 

L | ſome parts of the antediluvian language ſuperfluay,] 
| at the ſame time that it would be greatly defectiue 
upon the whole. Hence we may ſuppoſe, that the 
antediluvian language muſt receive much greater 
alterations and additions juſt after the flood, tha 
at any time before. But Noah and his wife, having 
their words and ideas more firmly aſſociated to. 
gether, than Shem, Ham, and Japbet, and thy 
wives, on account of their {ſuperior age, would! 
far leſs able to make the requifite changes in ther 
language. Something like ghis muſt alſo take place 
in reſpe& of their picture Writing, if we ſuppel 
there was any ſuch thing in the antediluvian world. 
- Let us ſuppoſe this, and alſo with Mr. J/bifton and 
Mr. Shuckford, that Noah, his wife, and their polt 
diluvian poſterity, ſettled early in China, ſo as tot 
cut off from Sbem, Ham, and Japhet, and thei 
poſterity. Here then we may ſuppoſe farther, tha 
they would alter and improve their pigye-writing 
or character, ſo. as to ſuit it ro the new face d 
things in the poſtdiluvian world, and to make f 


grow with the growth of knowledge, fore thay the de. 
would their language, from the greater * in 
| oing 


aſſociated with them. l 


doing this: for I preſume, that the antediluvian 
language contained but few of the articulate ſounds 
which are now known, and that they could not in- 
vent more. Thus their character and language 
would both of them be the immediate repreſentatives 
of objects and ideas; only the uſe and application 
of the character would be much more extenſive than 
that of the language. After ſome time, ſome cen- 
turies, or even chiliads, ſuppoſe, both the character 
and language would begin to be fixed, to have fewer 


made in the old ones in any given interval of time. 


ice WT he words would alſo be fo firmly aſſociated with the 
ar. correſponding marks, as to be the names of them, i. e. 
abe o repreſent them as well as the objects or ideas, to 
which they were originally affixed. But then there 
tive would be many marks, to which there would be no 


ſuch names, taken from the names of objects and 
ideas, on account of the poverty of the language 
here ſuppoſed. They would, however, endeavour to 
give them ſome names; and hence a diverſity would 
ariſe in their language. We may conceive alſo, that 
$ they ſeparated farther from one another in multiply- 
ing, particular clans would deviate even in the pro- 
nunciation of the monoſyllabic words of the original 


place language, as in the ſeveral dialects of other languages; 
poland conſequently deviate ſtill more in the. compound 
Id. rames of the marks: but the marks, being per- 
u manent things, capable of being handed down ac- 


curately to the ſucceſſive generations, and of being 
conveyed to diſtant countries, would continue intel- 
ligible to all. And thus we may conceive, that the 
poſtdiluvian poſterity of Noah might all write the 
lame characters, and yet ſpeak different languages; 
alſo that their character would be very extenſive, and 
aways the immediate repreſentative of objects and 


character, 


new marks and words added, and fewer alterations 


Ideas, whereas their language would be narrow, and 
n ſome caſes the immediate repreſentative of the 
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character, and only denote objects and ideas hy 
means of this. And this I take to be the caſe with the 
people of China, and the neighbouring countries of 
Japan, Tonquin, Siam, &c. But I only preſume tg 
offer conjectures, not having any knowledge of the 
character or languages of theſe countries. 

Since the Chineſe marks are very- numerous, and 
their ſimple words very few, whereas our words are 
very numerous, and our ſimple marks, or the letters 
of our alphabet, very few; alſo ſince our words 
are the ſole immediate repreſentatives of objects and 
ideas, our written and printed marks being merely 
artificial pictures of words; one might ſuſpect, that 
the Chineſe words are, in correſpondence to this, merely 
an artificial enunciation of their character. But! 
think this not ſo probable, as the mixed ſuppoſition 
mentioned 1n the laſt paragraph. For it cannot be 
ſuppoſed, that any nation ſhould be ſo far deſtitute of 
language, as not to have words for common ob- 
jects, and internal feelings ; or, having theſe, that they 
ſhould lay them entirely aſide, and. adopt the artificial 
names of the marks repreſenting thoſe objects and 
ideas in their ſteads. But they might eaſily adopt 
names, ſimple or compound, at firſt aſcribed arti 
ficially to marks, whoſe objects and ideas had before 
this adoption no names. 5 | 
That 1n affixing names artificially to marks a great 
diverſity might ariſe, appears from the great diver- 
ſity of alphabetical characters expreſſing the ſame 
words. Thus the Hebrew, Samaritan and Syriac 
languages, agree nearly in ſound and ſenſe, but 
differ entirely in characters. Thus alſo, amongſt 
modern languages, ſeveral are written in different 
characters, as Engliſh in the common round-hand 
in various law hands, and various ſhort hands. 
| Let us now return to Shem, Ham, and Faphet, and 
their poſterity. They muſt be ſuppoſed to proceed 
in the ſame manner, in general, as Noah, and wat im- 
| medlate 
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mediate poſterity, till the confuſion of tongues at 
Babel; exgepting that Sem, Ham, and Faphet, with 
their wives, would be more apt to alter their cha- 
rater and language, and ſuit them to their preſent 
exigencies, than Noab and his wife, on account of 
their being all young perſons; alſo that, being all 
as it were equal to each other they might each of them 
be the authors of certain diverſities in the common 
character and language, and eſtabliſh them in their 
reſpective poſterities. However, if Mab be ſuppoſed 


b earth by God's command, and then only to have 
+ eparted with his poſtdiluvian poſterity for China, the 
ly ooontry aſſigned to hum, whilſt Shem, Ham, and Ja- 
I, with their poſterity, began to build the tower 
on Wo! Babel in oppoſition to God's command, then 
de ab, and all his ſons, &c. muſt be ſuppoſed to 
of Wave ſuited their character and language to the new 


World in nearly the ſame manner. , 
The confuſion of tongues at Babel appears to me 


1 o be miraculous for the following reaſons. | 

nd PFirſt, This appears to be the moſt natural interpre- 
m AW of the text. | 1 

ti- WI decondly, Thus the confuſion of tongues will 


orreſpond to the gift of language imparted to 


ore 
dam at his creation, which muſt be ſuppoſed ; alſo 

cat o the gift of tongues at Pentecoſt. 

er- Thirdly, Learned men ſeem to have ſhewn, that 


xc diverſity of ancient languages does by no means 


me 
ric our the ſuppoſition of a natural derivation of 
but em all from one original form. 


Fourthly, The original plan of the Greek and 
Latin tongues (which I conſider as ſiſter languages 
red from the ſame mother or original plan), ap- 
ears to have been very uniform, yet with a conſider- 
e variety. Now I think this uniformity and ya- 
Kty could ſcarce be invented and eſtabliſhed by rude 


; neceſſaries 


to have continued with them till the diviſion of the 


— 


ltitudes, almoſt entirely occupied in providing 
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neceſſaries for themſelves, and much leſs as alphabe. 
tical writing ſeems to be of later date than the d. 
verſity of languages. And in fa& we do not fing 
that barbarous nations do by length of time improm 
their languages ſo as in any meaſure to approach t 
the perfection of the Greek or Latin, or of thei 
common mother. It adds ſtrength to this argumen, 
that the original plan of the Greek and Latin, i. 
the rules of etymology and ſyntax, as grammarian 
call them, is entirely different from that of the H 
brew and Arabic (whoſe original plans agree), though 
the firſt colonies, which came by ſea into Greece and 
Haly, came from Paleſtine and Egypt, i. e. from the 
neighbourhood of countries where Hebrew and &. 
bjc were ſpoken. { 5 
Fifthly, The natural deviation of languages ſince 
hiſtory has been clear and certain, does by no means 
correſpond to a ſuppoſed natural derivation of al 
languages from one mother-tongue, eſpecially in þ 
ſhort a time as the interval between the flood and 
the riſe of many different ancient languages. L 
the reader here only reflect upon the great difference 
of the Biblical Hebrew from the ancienteſt Greek ei. 
tant, and the ſmall difference of this from modem 
Greek, or of the Biblical Hebrew from the Rabbinicil 
If now the confuſion of tongues was miraculow, 
we may conjecture from the agreements and diſagree 
ments of mother-languages frem each other, that if 
was of the following kind. En 
Firſt, That the original monoſyllabic words « 
the antediluvian language were incorporated into cal 
new language. 8 
Secondly, That as theſe words included only fe 
of the articulate ſounds of which the human voice 
capable, the ſeveral families were put upon making 
new articulations, ſome having one ſet, ſome anoth$y 
imparted to them, 


Third) 


PM 
i 
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Thirdly, That each family had a new ſtock of 
vords given them, conſiſting partly of old, partly 
f new articulations; and that this new ſtock far 
exceeded the old one in number and varietx. 
Fourthly, That a new and different etymology and 
ſyntax were alſo communicated to each family. 

Fifthly, That there were as many new languages 
viven as there are heads of families mentioned Cen. x; 


he confuſion of tongues, by which- the diviſion 
He of the earth was effected, not happening till Foktar's 
ons were old enough to be heads of families, though 
and Wt had been determined and declared by God before. 


hoſe families, however, which were derived from 
e ſame ſtock, or had contiguous countries aſſigned 
o them, might be inſpired with languages, that had 
 proportionable affinity. | | 

Whatever may become of theſe particular conjec- 


i res, I think it highly probable, that the new lan- 
n ages far exceeded the old common one in the nurn- 
aher and variety of words; and that the confuſion of 
Laß hongues was by this means a beneficial gift and 


leſling to mankind, as all God's other chaſtiſements 
Ile to be. 

We may alſo ſee reaſons to make us judge, that a 
verſity of languages is ſuited to the other circum- 
ances of mankind. For this muſt prevent the in- 
tion of vice from ſpreading with ſuch rapidity, 
sit would otherwiſe have done, had mankind lived 
gether in one large body, and had a free commu- 
cation with each other by means of the ſame lan- 
„ . 

Diverſity of languages does alſo both help the 
vention, and correct falſe judgments. For we 
nk in words, as appears by the foregoing theory, 
d invent chiefly by means of their analogies ; at 
e lame time that a ſervile adherence to thoſe of any 
e language, or the putting words for things, 
buld lead us into many errors. Now diverſity of 
FL * Ml Languages 
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languages does both enlarge the field of i invention, 
and by oppoſing analogy to analogy preſerve u 
from the prejudices derived from mere verbal agree. 
ments. Let me add here, that the abſtract terms o 
logicians, metaphyſicians, and ſchool-men, which 
may be conſidered as a diſtinct language, hay 
ſpiritualized men's underſtandings, and taught then 
to uſe words in , as . do Ta 
bols. 

Different languages do likewiſe i improve one ano. 
ther, and help one another to grow in ſome prope. 
tion to the advancement in the knowledge of thing, 

Let us now examine the probable conſequences d 
ſuppoſing different languages, and ſuch as were fy 
more copious than the old one, to be given at once 
miraculouſly. 

Firſt, then, T he Ss which ſuited the ol 
language very imperfectly, would be till leſs ſunt 
to the new one. 

Secondly, The new language might be more c 
pious, and better adjuſted to expreſs objects and idew 
than the character. And this I think can ſcarce bt 
_ doubted, if we N the new languages given m 
: raculouſiy. | | 

Thirdly, The agreement between many of th 

marks of the character, and the words of the ok 
language, may be ſuppoſed likely to put ſome pe 
ſons upon denoting the words of the new langua 
by marks. But whether this would neceſſarily lead 
alphabetical writing, is very doubtful. I think 0 
The firſt attempts at leaſt would not be alphabet 
writing. 

Fourthly, Perſons of different families, who coi 
not underſtand one another's language, might t 
correſpond by the character. However, one Wl 
gueſs from the circumſtances of things in anci 


panes that this would ſeldom take Place in 27 10 
] 
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Fifthly, This and the convenience of correſpond- 
ing with perſons of the ſame family at a. diſtance, 


able events and tranſactions, might make them con- 
W:inue the uſe of the character, and improve it, con- 
fidered as a method of conveying ideas, diſtinct from 
that of language. And the character thus ſeparated 
fiting in all its varieties. | — 

Sixthly, The patriarchs after the flood in the line 
f Shem might convey in ſucceſſion the hiſtory of 


ther in the original picture-writing improved, or 


f theſe conſequences, denoted in ſome imperfect groſs 
ray the words of the new language. And ſome 
f the difficulties of the book of Geneſis may be 
wing to its conſiſting of patriarchal records of one 
f theſe kinds, tranſlated by Moſes into the Hebrew 
ff his own times, and then written alphabetically. 
do not think it neceſſary to have recourſe to any 
uch hypotheſis as this, in order to vindicate the truth 
d authority of the book of Genefis. The length 
Wt life, even after the flood, to the time of Moſes, 
ppears ſufficient for the preſervation of ſuch impor- 
e Mt traditional hiſtories uncorrupted in the religious 
e of Shem, by natural means. Or God might 
terpoſe miraculouſly, as in ſo many other inſtances 
patriarchal times. 7 
If it be objected, that we have not the leaſt intima- 
deüc en of writing of any kind in Geneſis, I anſwer, 
at this is a difficulty. However, one cannot draw 
certain concluſions from an omiſſion. The 
bt Meinal of writing is not likely to be one of the 
e mt things, which would be committed to writing. 
hadi if it was uſed only for the conveyance of im- 
ant facts to the ſucceeding generations, we have 
ih) reaſon to expect the incidental mention of it. It 
| X 2 | Was 


— 


alſo the deſire of preſerving memorials of remark- 


tom the language might give riſe to hieroglyphical 


e creation, fall, deluge, calling of Abrabam, &c. 


n the mixed character, which according to the third 
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was probably ſo tedious and difficult a thing to expre 
themſelves accurately in it, and verbal meſſages any 
contracts ſo eaſy and natural in thoſe ſimple agg 
when the veracity of the meſſenger or contract 
was not ſuſpected, as that writing was never uf 
after the confuſion of tongues, when language be. 
came copious, unleſs in affairs of great conſequence, 
Picture-writing is alluded to in the ſecond com. 
mandment, and muſt have been in uſe for ſome tine 
before, ſince a ſyſtem of idolatry had been founde 
upon it. And this may incline one to think, that i 
had been chiefly employed in ſacred affairs, a 
therefore perhaps communicated originally to Ad 
by God. However, if we ſuppoſe, that it did ng 
take place till after the flood, this will not totally i 
tiate the foregoing conjectures. The main purport 
of them may ſtand with due alterations and alloy 
ances. But it would be tedious to ſtate all the vane 
ties in things of ſo uncertain a nature. . 
J come now to the art of alphabetical writing 
This I conjecture to have been communicated min 
culouſly by God to Moſes at Sinai, for the follown 
reaſons, which, however, I do not judge to be ded 
five ones. | | 
Firſt, then, Gd is ſaid to have written with 
own finger upon the tables of ſtone. And I tin 
it would be harſh to ſuppoſe this done in conform 
to, and, as one may ſay, imitation of, any mere il 
perfect human invention. 
Secondly, The 1/aelites are the only people in 
whole world that have preſerved any regular acco 
of their own original. This is eaſily accounted\ 
upon ſuppoſition, that alphabetical writing was 
given to them in perfection; and afterwards, fuppt 
in the time of Eli, borrowed by other nations, 
accommodated in an imperfect manner to df 
languages, But if we ſuppoſe any other nation, 


Egyptians or Arabians for inſtance, to have inve 
writ 
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writing before the time of Moſes, it will be ſome- 
what difficult to aſſign a reaſon, why other perſons 
ould not have borrowed this invention as well as 


ori 117/25, and, like him, have given ſome account of 
kd} cir own nation, and their anceſtors ; and more dif- 
be. Jacult to aſſign a reaſon why the people, who invented 


alphabetical writing, ſhould not do this. 
As to the Egyptians in particular, their continuing 
o uſe hieroglyphical writing, and excelling in it, 
ſhews, that they could not have invented alphabetical ; 
or this, if we ſuppoſe it invented fo early as before 
he time of Moſes, would have aboliſhed that, juſt 
s the uſe of the ten cyphers has all the other im- 
erfect methods of notation of numbers. Nor does 
t ſeem very likely, that hieroglyphical writing ſhould 
cad to alphabetical, but rather from ir, ſince hiero- 
plyphical characters are the immediate repreſentatives 
objects and ideas, and the mediate repreſentatives 
ot of letters, or ſimple articulate ſounds, but of 
vords, and even of cluſters of words. It ſeems 
probable alſo, that the Egyptians would even be back- 
dard in receiving alphabetical writing from the 
raclites at the time that the Philiſtines or Phæni- 
ans did; as being then greatly advanced in the uſe 
their own hieroglyphical writing, and prejudiced 
its favour. And thus we may ſolve that very 
Ifficult queſtion, why the Egyptians, who ſeem to 
ave erected a kingdom early (however, I judge Nim- 
ds to have been the firſt by the manner in whieh 
des has mentioned it), and to have brought it to 
onſiderable perfection before Foſeph's time, and to 
fry great perfection afterwards, chiefly by his means, 
mould yet have left no hiſtory of their affairs, not 
en of the great empire under Sgſac or Seſoſtris, and 
Ws ſucceſſors. For they had no public calamities 
uficient in any meaſure to deſtroy all their records, 
Il the time of Cambyſes; and the deſolation under 
m being leſs in degree, ſhorter in duration, in a 
| X 3 kingdom 
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kingdom of greater extent, and two generations 
later in time, than that of the Jewiſßh ſtate under 
Nebuchadnezzar, which yet did not deſtroy the Ji 
records, could not have totally deſtroyed the Egyptian 
records had they been more early, and fſuperige 
to the Jews, in the uſe of alphabetical writing 
Even the Greeks, who had no alphabetical Writing 
till ſix hundred years after the time of Moſes, have given 
a better account of their affairs, than the Fg yprian, 
It ought, however, to be remarked in this place 
that if we ſuppoſe the 7ewiſh hiſtory to have been f. 
corded by the divine appointment and direQtion, 
which 1s highly probable, this will leſſen the force of 
the preſent argument, but not quite deſtroy it. 
Thirdly, The late reception of writing amonef 
the Greeks, is both an argument, that it did not exit 
in any other neighbouring nation before the time d 
Moſes, and alſo is conſiſtent with its being miraculouſy 
communicated to him, to be made uſe of for facred 
purpoſes, and for the preſervation of the hiſto 
of the world, and true religion, amongſt God's pect- 
liar people the raelites. I here ſuppoſe, that the: 
of writing was not known to the Greeks, till tle 
time of Cadmus; and that he came into Greece, agret- 
ably to Sir aac Newton's opinion, about the midde 
of David's reign. And indeed, unleſs the princp 
points of his chronology be admitted, it does not # 
pear to me, that any rationale can be given of ancii 
times, the inventions that roſe up, in them, ti 
eſtabliſhment and duration of kingdoms, their 
tual intercourſes, &c. EDT 8 
For, Firſt, If alphabetical writing was known u 
on the continent of Aſia and Africa ſix hundred ye 
before Cadmus, how could it be kept from the Gret 
till his arrival amongſt them, and then accommodaty 
to the Greek tongue only very imperfectly? For u 
Greeks received but ſixteen letters from him. I 
Greek tongue came itſelf perhaps from Egypt, ny 
| | mMEALU 
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neaſure; and they who brought the language two 
nerations before Cadmus, would have brought an 
exact method of writing it alphabetically, had they 
been poſſeſſed of any ſuch. For it is not probable, 
that Inachus, and the colonies of Egyptians that came 


w ith him, and after him, ſhould change their lan- 
1 enge entirely for that of the poor wandering Cimme- 
. 710159, whom they found in Greece, ſince we ſee in fact, 


that the colonies of Europeans do ſometimes teach the 
barharous natives, where they go, an European lan- 
guage; but. never change it for theirs. | 

Secondly, If alphabetical writing was given' to 


hould not arrive at Greece ſooner than the time of 


not Cui. For the Fews were a ſeparate people, their 
exit rieſts kept the writings of Moſes in the ark, i. e. 
ge of e only alphabetical writings in the world ; and muſt 
due ſome time before they could be ready and expert 
ice ither in reading or writing: in their attempts to 
ton opy, it is probable they would make ſome miſtakes, 


ſo as to fall ſhort of the purity and perfection of the 


Cl | 
a art, as communicated by God; the neighbouring 
tel ations feared and hated the Mraelites, their religion, 
grer nd their God ; they had probably a picture- writing, 
nad or perhaps ſome imperfect method of denoting 
ncindFvords, agreeably to what has been remarked above, 
ot P chich anſwered all purpoſes that ſeemed neceſſary to 
nc tem; and thus the art of alphabetical writing might 


not tranſpire to any of the neighbouring nations till 
the time of Eli, when the ark, with the writings 
f Moſes in it, was taken by the Philiſtines. For ſince 
vn be writings of Moſes were not in the ark, when it 


Grube Philiſtines kept them, and learnt from them the 
at of writing alphabetically, being now ſufficiently 
or Mrepared for it by ſuch notions concerning it, as had 


courſes with the Jraclites. And thus the Phænicians, 
: | X 4 a | Or 


9e miraculouſly, it 1s eaſy to be conceived, that it 


as put into the temple by Solomon, it may be, that 


ranſpired to them previouſly in their former inter- 


11 
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or Philiſtines, will have appeared the inventors 
letters to the Greeks; and Cadmys may well be { 
poſed to have been able to accommodate the Pheyicy 
method of writing, in an imperfect manner, to th 
Greek language, about two generations after the 
taking of the ark, Thus alſo, when Samuel put th 
writings of Moſes together, as they had been copie 
by the prieſts, or others, in the order in which they 
now ſtand in the Pentateuch, there would be fone 
deviations from the original method of writing com. 
municated to Moſes by God; and theſe, with ſuch x 
happened in after-times, particularly. upon the retun 
from the Babyloniſb captivity (when it js ſuppoſed by 
ſome, that even the original letters were changed) 
may have made the ancient method of writing th 
Hebrew, as the Jews practiſe it in their Bibles for the 
ſynagogues without points, ſo imperfect as not oiſor 
appear to be of divine original. For the ſame re 
ſons, the corruptions of the Hebrew language, or the 
language given to Heber or Pgleg, at the confuſm 
of tongues, before Moſes's time, may incline us 1 
think the Hebrew of the Pentateuch not ſufficieni et 
regular for a divine communication. Much is alſo u 
be aſcribed to our own ignorance in both theſe caſa 
However, there is a wonderful ſimplicity and un- 
formity ſtill left, both in the Biblical Hebrew, and i 
the manner of writing it without points; ſo gre 
as to appear to me ſuperior to the invention of rut 


ancient times. | 
Fourthly, The order of the Greek and Latin alpiuyi 
| bets, by being taken from that ofthe Hebrew, as we hat 
it in the alphabetical pſalms, bears teſtimony to til 
great antiquity of the Hebrew alphabet. It is to 
obſerved here, that both the Greek and Latin alpnuWuct 
bets coincide with the Hebrew alphabet, as much o 
with each other, or more; and that there is no othaWur 
ancient alphabet remaining to be a competitor to He 
Hebrew. | 1 
Fiſthly 


— 
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ſounds of ancient languages into ſimple elements or 
letters, and then recompoſing theſe complex ſounds 


a in writing them down alphabetically, ſeems to me, as 
te Nobſerved above, too difficult a problem for ancient 
he nmes; eſpecially as they neither could fee the uſe 

ot it, nor conceive the practicability. It would have 

5 W-ppeared to them a taſk of an infinite extent; they 


ould never conceive, that ſo ſmall a number of ele- 
nts would be ſufficient, even ſuppoſing they could 
rt hit upon the deſign. It confirms this, that no 


or themſelves. They continue ignorant of it till 
wght. However, let it be obſerved, on the other 
and, that as the ancient languages were ſimple and 


the harrow, the difficulty of analyſing their complex 
t 0Mounds would be the leſs on that account. 

1e. Sixthly, Since the method of making and erecting 
r the bc tabernacle was communicated by God to Moſes, 


Bazaleel, and Aboliab, in a ſupernatural manner, we 


tetically to be a divine gift. But then it is ſome 

bjection to this, that Moſes has not mentioned it as 
divine gift, at leaſt not expreſsly. | 

ble one for ſuch a gift, as human life was then, per- 

aps, juſt brought down to the preſent degree of 
ortneſs, Till Maſes's time, the length of life had 

reſerved the ſacred traditions uncorrupted, either with 


alpha 


ve hareiſne of Aorabam; but then tradition began to be 
to Med with fables, and to lead to idolatry. 

s to b Eighthly, Alphabetical writing, by being intro- 
alptyWuced among the yaelites in the wilderneſs, would 


wch 
10 othource of idolatry. It would likewiſe make them 
r to M perior to the Egyptians, their enemies, in the art 

. | writing 3 who, perhaps, prided themſelves much 
Fu | 


Fifthly, The reſolution of the complex articulate | 


harbarous nation has ever invented alphabetical writing 


ay more eaſily ſuppoſe the art of writing _—_ | 


Seventhly, The time of Mqſes appears to be a ſuit- 
r without the helps above-mentioned, at leaſt in the 


boliſh hieroglyphical, and conſequently cut off one 


upon 
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upon account of their perfection in hieroglyphica 
writing, as they might alſo in their river, the viſ. 
dom of their policy, the comparative greatneſs of 
their kingdom, their magical arts, religious cere. 
monies, &c. For this would tend to the glory of the 
God of the Mraelites, and the eſtabliſhment of th 
true religion amongſt them. | 
It may be objected here, that alphabetical writing 
was in uſe before the giving of the law at Sinai, fince 
Meſes was directed before this to write an account 
. - of the battle with Amalek in a book; allo to write 
the names of the children of Jae! upon the high 
prieſt's breaſt-plate, like the engravings of a ſignet. 
I anſwer, that both theſe may refer to a picture- 
writing, or to ſome improvement of it, whereby entire 
words were denoted, without being reſolved into 
their ſimple ſounds. The firſt might alſo be a pro- 
phetic intimation to Moſes, however not underſtood 
by him when it was given, that he ſhould be ſoon en- 
abled to write in a much more complete manner than 
he, or his enemies the Egyptians, could at preſent. 
The Edomites ſeem alſo to have had ſome kind of 


writing early, from the account which we have of 


their dukes in Gengſis. But this might be only] 


picture or verbal writing, explained to Samuel by 
ſome Edomite, at the time when he put together the 
writings of Moſes: or they might learn writing 
from the //aelites, ſooner than any other nation, as 
being nearly related in blood, and contiguous to them 
in ſituation. ; 
The ſimplicity and uniformity of the Arabs 
tongue would alſo incline one to think that the in- 
habitants of Arabia had alphabetical writing early, 
this having a great tendency to preſerve a fixed 
ſtandard in a language. But the Iſpmaclites, or Mid. 


anites, who were nearly related to the 1/raelites, or 


the Kenites, who lived amongſt them, might learn i 
from them, perhaps even during their abode in the 


wilderneſs. We may obſerve alſo, that the Arabic 


tongue 
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tongue was not only fixed, but perhaps' rendered 
more regular, ſoon after the time of Mabomet, by 


means of the Alcoran, and of the grammars that 
were made for this language ſome time afterwards ; 


and that, before Mahbomet's time the Arabians had 
little communication with their neighbours, and 


| therefore would preſerve their language more pure 


and ſimple. 

The changes which have happened to languages, 
and to the methods of writing them ſince the in- 
vention of letters, and which are treated of with 
great copiouſneſs in the writings of grammarians and 
critics, afford innumerable atteſtations to the doctrine 
of aſſociation, and may, converſely, be much illuſtra- 
ted by it. But the full detail of this muſt be left to thoſe, 
who are well ſkilled in the ſeveral ancient and modern 
languages. | | | 


PR © BY ð ¶ 


70 explain the general Nature of a philoſophical Lan- 
guage, and hint ſome Methods, in which it might be 
conſtructed, upon the foregoing Principles. 


Ir we ſuppoſe mankind poſſeſſed of ſuch a lan- 
puage, as that they could at pleaſure denote all 
their conceptions adequately, i. e. without any defi- 
cency, ſuperfluity, or equivocation ; if, moreover, 
this language depended upon a few principles aſſumed, 
not arbitrarily, but becauſe they were the ſhorteſt and 
beſt poſſible, and grew on from the ſame principles 
indefinitely, ſo as to correſpond to every advancement 
in the knowledge of things, this language might be 
termed a philoſophical one, and would as much exceed 
any of the preſent languages, as a paradiſiacal ſtate 


does the mixture of happineſs and miſery, which has 


been our portion ever ſince the fall, And it is 
no 
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no- improbable ſuppoſition, that the language gg 
by God to Adam and Eve, before the fall, was of thi 
kind; and, though it might be narrow, anſwered il 
their exigencies perfectly well. 5 ro! 
Nov there are ſeveral methods, in which it dog 
not ſeem impoſſible for mankind in future ages un 
accompliſh ſo great a deſign. | | 
Thus, Firſt, They may examine all the poſſible ſm Wt" 
ple articulations of which their organs are capabl, 
with all the combinations, or complex articulate ſound 
that reſult from them, and the relations which that 
bear one to another, and aſſign to each reſpeCtiveh 
ſuch ſimple and complex ideas, and ſuch variation 
of the laſt, as a deep inſight into the nature d 
things, objects, ideas, the powers of the human mind 
&c. ſhall demand by a natural claim, ſo as to make” 
every expreſſion the ſhorteſt and beſt poſſible, A 
though this, in our preſent ſtate of ignorance, ca. 
not but ſeem an impracticable project, yet the fame 
ignorance ſhould teach us, that we can form no m. 
tions at all of the great increaſe of knowledge, vid 
may come in future ages, and which ſeems promik 
to come in the latter happy times predicted by tix 
prophecies. However, the great, and to forme 
times inconceivable, advancement of knowledgy 
which has been made in the two Jaſt centuries, mi 
help a little to qualify our prejudices. 
Secondly, If all the ſimple articulate ſounds, wit 
all the radical words, which are found in the prefat 
languages, were appropriated to objects and idea 
agreeably to the preſent ſenſes of words, and til 
fitneſs to repreſent objects and ideas, ſo as to mak 
all conſiſtent with itſelf; if, farther, the beſt rules 
etymology and ſyntax were ſelected from the preten 
languages, and applied to the radical words het 
{ſpoken of, ſo as to render them capable of expreſing 
all the variations in objects and ideas, as far as po 
fible, 7. e. ſo as to grow proportionably to the grow 


e 
1 


aſſociated with them, yur 1 
ö 


knowledge, this might alſo be termed a philoſo- 3 
dhical language; and, though more imperfect and x 
arrow than the laſt, yet ſeems more poſſible to be 
ought to execution and practice. 1 2 j 
T hirdly, If ſuch ſimple articulations as are now | 1 
ranting in the Hebrew alphabet were added to it, | 
nd its radical words, compoſed of all the combi- | 
| 

k 


ations of twos and threes completed, proper ſimple 
-nſes being aſſigned to them, from other languages 
uppoſe, and particularly from the Arabic, Chaldee, 


; Syriac, and Samaritan, as in Caſtellus's Lexicon, and x 
er books of a like kind; if, farther, ſuch new _— 
; ules of etymology and ſyntax were added to thoſe 


yhich take place at preſent in the Biblical Hebrew, as 


is increaſe of the radicals, and application of the 
\ nguage to the whole aggregate of objects and ideas 
eures; we ſhould have a much more ſimple, preciſe | 


nd extenſive language, than any now in being. It 1 
yould alſo be eaſy to be underſtood by the Jews in it 
Il quarters of the world. For moſt of them have i 
ome knowledge of the Biblical Hebrew, and many [i 
nderſtand the Rabbinical, which ſeems to be formed WW 
pon a plan not very unlike that here propoſed, though 1 
uithout any Expreſs deſign; and to which, therefore, 
due regard ought to be had by any one, who ſhould 
ttempt to execute this plan. Many eaſtern nations, 
nd the Mahometans every where, would alſo be expert 
n learning this language, from the relation and 
eſemblance which it would bear to languages already 
nown by them; and it would be eaſier to be learnt 
perfect novices than any other, on account of its 
reater ſimplicity and regularity. A dictionary might 
de made for it in itſelf; the Biblical Hebrew, where 
& ſenſe is deterr-inate and known, being the baſis, 
r thing given. 
In the mean time, where the writer endeavours to 
preſs himſelf with plainneſs, ſincerity, and pre- 
ciſion, 
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ciſion, being firſt duly qualified by the knowledge q 
his ſubject, and the reader pays a due regard u 
him, as his teacher, for the then preſent time, 
_ uſing ſufficient induſtry and candour, the ill effech 
of the confuſion of tongues become evaneſcent 
reſpect of them. But it would be happy to take any 
all occaſion of miſtake from the bulk of manking 
and to give them an opportunity of learning impo. 
tant truths with more eaſe and certainty, and in: 
ſhorter time, than they can at preſent. 
It may not be amiſs to add here, that Mr. Byron 
method of ſhort-hand affords an accurate and et. 
gant inſtance of the poſſibility of proceeding in fu 
matters upon ſimple and philoſophical principle; 
his ſhort-hand being a real and adequate repreſen 
tation of the ſounds of the Engliſb tongue, as far a 
is neceſſary for determining the ſenſe, and that in th 
ſhorteſt manner poſſible. If we were poſſeſſed aft 
philoſophical language, it ought to be denoted by 
this character, mutatis mutandis. 


P R O P. LXXXV. 


To illuſtrate and confirm the general Dofirm | 
Aſſociation by the particular Aſſociations, ibu 
| take Place in ręſpect of Language. 


Tuts has been done, in great meaſure, already, i 
the corollaries to the twelfth propoſition. I wl 
here inſert ſome obſervations of a like kind, wid 
would have interrupted the reader too much in tu 
place, but may properly follow the account of languz 
given in this ſection. bY | 

Let a, 5, c, d, &c. the ſeveral letters of an i 
phabet, ſuppoſed to be ſufficiently extenſive for 
purpoſe, repreſent reſpectively the ſeveral imp 
ſenſible pleaſures and pains, to which a child become 


ſubje& upon its firſt entrance into the world. Ti 
| „ 
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in the various combinations of theſe letters repre- 
nt the various combinations of pleaſures and pains, 
ormed by the events and incidents of human life; 
nd, if we ſuppoſe them to be alſo the words of a 
inguage, this language will be an emblem or 
dumbration of our paſſage through the preſent life; 
e ſeveral particulars in this being repreſented by 
alogous ones in that. | | ” 

Thus the reiterated impreſſions of the ſimple ſen- 
ble pleaſures and pains made upon the child, fo as 
> leave their miniatures, or ideas, are denoted by 
is learning the alphabet; and his various aſſociations 


" theſe ideas, and of the pleaſures and pains them- 
ves, by his putting letters and ſyllables together, 
en order to make words: and when aſſociation has 


far cemented the component pants of any aggre- 
ate of ideas, pleaſures and pains, together, as that 
ey appear one indiviſible idea, pleaſure or pain, the 
id muſt be ſuppoſed by an analogous aſſociation 
d have learnt to read without ſpelling. 

As the child's words become more and more 


neth whole cluſters run together into phraſes and 
ntences, all whoſe parts occur at once, as it were, 
the memory, ſo his pleaſures and pains become 
ore and more complex by the combining of combi- 


el 
the 


ly, Mncur to form one apparently ſimple pleaſure. 
[ 
Which 
in ti 
191 


1 
} 

U 
* 


e ſame root, as having the ſame prepoſitions and 
rminations, &c. repreſent correſponding relations 
the compound ideas, pleaſures and pains. 


an Im miniatures of the ſenſible ones, become the 
for üeans of gaining other and greater pleaſures, viz. by 
ſimpieing from frequent repetition, and ſo becoming 
ecomeere ideas, or by any other method, we muſt ſuppoſe, 
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olyſyllabic by compoſition and decompoſition, till at 


ations ; and in many caſes numerous combinations | 


The ſeveral relations of words, as derived from 


When the complex pleaſures and pains, formed 
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that our preſent knowledge in language is uſed x; 
means of attaining farther knowledge in it, 

As the ſight and ſound of words, impreſſed upy 
us on common occaſions, do not at all ſuggeſt ty 
original of ' theſe words from ſimple letters, thi 
being a light in which grammarians and lingyify 
alone conſider words, ſo the complex pleaſures a 
pains may paſs over men's minds, and be felt di, 
and yet not be conſidered by them as mere combing. 
tions, unleſs they be peculiarly attentive and inquif. 
tive in this reſpect. 

This compariſon may ſerve as a method of aſſt 
ing the reader's conceptions, in reſpect of the mai. 
ner in which combinations of miniatures are formel. 
It is alſo a conſiderable evidence in favour of the ge. 
neral doctrine of aſſociation, ſince language is nd 
only a type of theſe aſſociated combinations, bu 
one part of the thing typified Was human lif 
perfect, our happineſs in it would be properly repre- 
ſented by that accurate knowledge of things which 
a truly philoſophical language would give us. And 
if we ſuppoſe a number of perſons thus making 
progreſs in pure unmixed happineſs, and capadi 
both of expreſſing their own feelings, and of under 
ſtanding thoſe of others, by means of a perfect an 
adequate language, they might be like new ſent 
and powers of perception to each other, and bol 
give. to and receive from each other happineſs indef 
nitely. But as human life is, in fact, a mixture q 
happineſs and miſery, ſo all our languages mu 
from the difference of our aſſociations, convey falt 
hood as well as truth, as above noted. And yet, {ind 
our imperfect languages improve, purify, and corres 
themſelves perpetually by themſelves, and by ot 
means, ſo that we may hope at laſt to obtain a | 
guage, which ſhall be an adequate repreſentation q 
| ideas, and a pure channel of conveyance for tw 


lone, analogy ſeems to ſuggeſt, that the mixture of 


pradually tend to a collection of pure pleaſures only, 
nd that aſſociation may be the means of effecting 


0 o : 
s, as remarked in the ninth corollary of the four- 
i M-coth propoſition. = 
; SCHOLIUM. 


Muſical ſounds afford, like articulate ones, various 
nſtances of the power of aſſociation. It ought to 
e remarked here alſo, that the concords formed from 


l e twelve ſemitones in the octave, are more in 
nber than the diſcords; and that the harſhneſs of 
. eſe laſt paſſes by degrees into the limits of pleaſure, 


artly from frequent repetition, partly from their 
ſociations with concords. | 


nated by that of colours. Thus, let the ſeven pri- 


nal ſenſible pleaſures ; then will the various aſſoci- 
ted pleaſures of human life, ſuppoſing that we en- 
yed a ſtate of unmixed happineſs, be repreſented 
the compound vivid colours, which natural bo- 
les, of regular” makes, and ſtrong powers of re- 
ection, exhibit to the eye. White, which is com- 
ounded of all the colours reflected copiouſly, and 
hich yet, as far as the eye can diſcern, bears no re- 
mblance to any of them, would repreſent a ſtate of 
reat mental happineſs, ultimately deduced from all 
e ſenſible pleaſures, and in which notwithſtanding, 
e perſon himſelf diſtinguiſhes no traces of any of 
cle. And, agreeably to this, light, brightneſs, and 
Niteneſs, are often put for perfection, purity, and 
ppineſs, as obſcurity, blackneſs, and darkneſs, are 
r imperfection and miſery. Beſides white, there 
e other compound colours, which bear little or no 
mblance to any of the primary ones, as well as 

many 
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leaſures and pains, which we now experience, will 


The doctrine of aſſociation may likewiſe be illuſ- 


nary colours, with their ſhades, repreſent the ori- 
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many in which ſome primary colour is evidently pp, 
dominant. "Theſe repreſent the ſeveral kinds and d 
grees of inferior compound pleaſures, ſome of vid 
are, according to common eſtimation, quite fore: 
to the ſenſes, whilſt others are manifeſtly tinged 
pleaſant ſenſations, and their miniatures. 

If the moderate agitations which light cauſe; i 
| bodies, when it is by them reflected back upon, . 
tranſmitted to other bodies, be ſuppoſed to correſpu 
to pleaſant vibrations in the nervous ſyſtem ; and th 
greater agitations, which it excites in thoſe that i 
ſorb it, to the violent vibrations in which pain conſit 
then the colours of natural bodies, ſome of which 
cline to light, and ſome to darkneſs, and that yi 
all the poſſible varieties and mixtures of the prin; 
colours, may be conſidered as the language by vid 
they expreſs that mixture of pleaſures and pain 
human life, to which their agitations are ſuppol 
to correſpond. And here again we may obſerve, th 
though there are ſome natural bodies, which ablat 
and ſtifle within themſelves almoſt all the light wii 
they receive, and which accordingly are dark, blai 
and unpleaſant to the beholders, yet the greateſt pu 
of natural bodies either reflect lively colours, or 
fle& ſome, . and tranſmit others, or tranſmit all d 
colours freely. And this type is alſo, in part, ti 
thing typified, inaſmuch as agreeable and dilagnt 
able colours make part of the original pleaſures 4 
pains of human life. - 

Compound taſtes may likewiſe illuſtrate alſo 
ation; as above noted under the twelfth propoſiti 
for where the number of ingredients is very gn 
as in Venice treacle, no one can be taſted diſtin 
whence the compound appears to bear no relation 
its component parts. It is to be obſerved fart 
that ingredients which are ſeparately diſagreeable, ( 
ten enter compounds, whoſe taſtes are highly agr 


able. Now in theſe caſes either the oppoſite i 
5 


aſſociated with them. 1 1 


nuſt coaleſce into one, which pleaſes from the prepol- 9 
-nce of agreeable taſtes upon the whole, as ſoon x 
s the aſſociation is cemented ſufficiently, or elſe the 
giſagreeable taſtes muſt, by frequent repetition, fall 15 
vithin the limits of pleaſure at laſt; which ſeems 9 
ather to be the truth. | 2 3 
he ſimilarity of the three inſtances of this ſcho- F 
jum ariſes from the analogy of our ſenſes to each 
ther, and to our frame in general; which is the ki 
m total of all our ſenſes. And, converſely, they 
onfirm this analogy. | | 


| 


Y 3 SECT. 


324 0 Propoſitions, and = 


E 


OF PROPOSITIONS, AND THE NATURE 
OF ASSENT.” 


0 r... 


To explain the Nature of Aſent and Diſſent, and # 
| bew from what Canſes they ariſe. 


Ir appears from the whole tenor of the laſt ſec- 
tion, that aſſent and diſſent, whatever their pie. 
ciſe and particular nature may be, muſt come under 
the notion of ideas, being only thoſe very complex 
internal feelings, which adhere by aſſociation to ſuch 
cluſters of words as are called propofitions in gere. 
ral, or affirmations and negations in particular, The 
ſame thing is remarked in the tenth corollary to the 
twelfth propoſition. — 

But in order to penetrate farther into this difficult 
and important point, I will diſtinguiſh aſſent (and 
by conſequence its oppoſite, diſſent) into two kinds 
rational and practical ; and define each of theſe. 

Rational aſſent then to any propoſition may be 
defined a readineſs to affirm it to be true, proceeding 
from a cloſe aſſociation of the ideas ſuggeſted by the 
propoſition, with the idea, or internal feeling, be- 
| longing to the word truth; or of the terms of the 
propoſition with the word truth. Rational diffent 
is the oppoſite to this. This aſſent might be 
called verbal; but as every perſon ſuppoſes himſell 
always to have ſufficient reaſon for ſuch readinek u 
affirm or deny, I rather chooſe to call it rational. 

Practical aſſent is a readineſs to act in ſuch man 


ner as the frequent vivid recurrency of the my 
| | enk 


- 


aſſent diſpoſes us to act; and practical diſſent the con- 
trary. Fn, en 

Practical aſſent is therefore the natural and neceſ- 
fary conſequence of rational, when ſufficiently im- 


ſubjoined here, viz. Firſt, That ſome propoſitions, 
mathematical ones for inſtance, admit only of a ra- 
tional aſſent, the practical not being applied to them 
in common caſes. Secondly, That the practical aſ- 
ſent is ſometimes generated, and arrives at a high de- 
gree of ſtrength, without any previous rational aſ- 
ent, and by methods that have little or no connection 
with it. Yet ſtill it is, in general, much influenced 


8 by it, and, converſely, exerts a great influence upon it. 
„un this will appear more clearly when we come to the 


inſtances, | | 
Let us next inquire into the cauſes of rational and 
practical aſſent, beginning with that given to ma- 
thematical concluſions. | | 
Now the ' cauſe that a perſon affirms the truth of 
the propoſition, twice to is four, is the entire coin- 
cadence of the viſible or tangible idea of twice two 
with that of four, as impreſſed upon the mind by va- 
nous objects. We ſee every where, that twice two 
nd four are only different names for the ſame im- 
preſſion. And it is mere aſſociation which appro- 
priates the word truth, its definition, or its internal 
teling, to this coincidence. . 
Where the numbers are ſo large, that we are not 
ble to form any diſtinct viſible ideas of them, as 
den we ſay, that 12 times 12 is equal to 144; a 
vncidence of the words ariſing from ſome method 
i reckoning up 12 times 12, ſo as to conclude with 
4% and reſembling the coincidence of words which 
tends the juſt-mentioned coincidence of ideas in the 
mpler numerical propoſitions, is the foundation 
4 our rational aſſent. For we often do, and might 
Ways verify the ſimpleſt numerical propoſitions by 
1 reckoning 
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preſſed. T here are, however, two cautions to be 
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reckoning up the numbers. The operations of 4. 
dition, ſubtraction, multiplication, diviſion, and er. 
traction of roots, with all the moſt complex ons 
relating to algebraic quantities, conſidered as the ei. 
ponents of numbers, are no more than methods d 
producing this coincidence of words, founded upon 
and riſing above one another. And it is mere aſſo 


ciation again, which appropriates the word truth t 


the coincidence of the words, or ſymbols, that de. 
note the numbers. 

It is to be remarked, however, that this coindci. 
dence of words is, by thoſe who look deeper int 
things, ſuppoſed to be a certain argument, that the 
viſible ideas of the numbers under conſideration, 
as of 12 times 12, and 144, would coincide, as much 
as the viſible ideas of twice two and four, were the 
as clear and diſtint. And thus the real and abſolute 
truth is ſaid by ſuch perſons to be as great in comple 
numerical propoſitions, as in the ſimpleſt. All thi 
agrees with what Mr. Locke has obſerved concerning 
numbers, viz. that their names are neceſſary in d- 
der to our obtaining diſtinct ideas of them; for by 
diſtinct ideas he muſt be underſtood to mean proper 
methods of diſtinguiſhing them from one another, fo 
as to reaſon juſtly upon them. He cannot mea 
diſtinct viſible ideas. N 

In geometry there is a like coincidence of line, 
angles, ſpaces, and ſolid contents, in order to pron 
them equal in ſimple cafes. Afterwards, in compłi 
caſes, we ſubſtitute the terms whereby equal thing 
are denoted for each other, alſo the coincidence 
the terms, for that of the viſible ideas, except il 
the new ſtep advanced in the propoſition ; and til 

get a new equality, denoted by a new coincidence 0 


terms. This reſembles the addition of unity to af 


number, in order to make the next, as of 1 to 2 
in order to make 21. We have no diſtint viſibl 
idea, either of 20 or 21; but we have of the diffe 
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ence between them, by fancying to ourſelves a con- 
uſed heap of things ſuppoſed or called 20 in num- 
ber; and then farther fancying 1 to be added to it. 
By a like proceſs in geometry we arrive at the de- 
monſtration of the moſt complex propoſitions. 

The properties of numbers are applied to geome- 
try in many caſes, as when -we demonſtrate a line 


any other rational proportion to it. | 
And as in arithmetic words ſtand for indiſtinct 
ideas, in order to help us to reaſon upon them as 
accurately as if they were diſtinct; alſo cyphers for 
words, and letters for cyphers, both for the ſame 
purpoſe; ſo letters are put for geometrical quan- 
tities alſo, and the agreements of the firſt for thoſe 
of the laſt. And thus we ſee the foundation upon 
which the whole doctrine of quantity is built; for all 
quantity is expounded either by number or exten- 
fon, and their common and ſole exponent is alge- 


the rational aſſent in ſimple caſes; and that of ideas 
and terms together, or of terms alone, in complex 
ones. This is upon ſuppoſition that the quantities 
under conſideration are to be proved equal. But, if 
they are to be proved unequal, the want of coinci- 
dence anſwers the ſame purpoſe. If they are in any 
numeral ratio, this is only the introduction of a new 
coincidence. Thus, if, inſtead of proving A to be 
equal to B, we are to prove it equal to half B, the 
two parts of B muſt coincide with each other, either 
in idea or terms, and A with one. T 

And thus it appears, that the uſe of words is ne- 
ceſſary for geometrical and algebraical reaſonings, 
as well as for arithmetical. | 

We may ſee alſo, that aſſociation prevails in every 
part of the proceſſes hitherto deſcribed. | _ 

But theſe are not the only cauſes of giving rational 
ent to mathematical propoſitions, as this is defined 

* < above, 


or ſpace to be half or double of any other, or in 


bra. The coincidence of ideas is the foundation of 
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above. The memory of having once examined an or 
aſſented to each ſtep of a demonſtration, the auth. che 
rity of an approved writer, &c. are ſufficient to gay 
our aſſent, though we underſtand no more than the 
import of the propoſition ; nay, even though we or 
not proceed fo far as this. Now this is mere aſſoci. Non 
ation again ; this memory, authority, &c. being, in 
' innumerable inſtances, aſſociated with the before. 
mentioned coincidence of ideas and terms. 

But here a new circumſtance ariſes. For memory 
and authority are ſometimes found to miſlead; and 
this oppoſite coincidence of terms puts the mind into 
a {tate of doubt, ſo that ſometimes truth may recur, Nine 
and unite itſelf with the propoſition under conſider. a. 
ation, ſometimes falſehood, according as the memo. i 
ry, authority, &c. in all their peculiar circumſtances, 

have been aſſociated with truth or falſehood. Hop- 
ever, the foundation of aſſent is ſtill the ſame. 1 io: 

| here deſcribe the fact only. And yet, ſince this fat 
j muſt always follow from the fixed immutable laws ein 
| of our frame, the obligation to aſſent (whatever be 
meant by this phraſe) muſt coincide with the fact. Ide 

And thus a mathematical propoſition, with the ra- Wiſo!! 

tional aſſent or diſſent ariſing in the mind, as ſoon 2 

it is preſented to it, is nothing more than a group d 
ideas, united by aſſociation, i. e. than a very com. 
plex idea, as was affirmed above of propoſitions in ert 
general. And this idea is not merely the ſum of ot 

the ideas belonging to the terms of the propoli- Man! 
tion, but alſo includes the ideas, or internal feelings 
whatever they be, which belong to equality, coin- etc 
cidence, truth, and, in ſome caſes, thoſe of utility, 
importance, &c. e leds 
For mathematical propoſitions are, in ſome caſes, Nes 
attend with a practical aſſent, in the proper ſenſ 

of theſe words; as when a perſon takes this or that 
method of executing a projected deſign, in conſe- 


quence of ſome mathematical propoſition — o r 
* rom 


— ES 


om his own examination, or on the authority of 
hers. Now, that which produces the train of vo- 
tary actions, here denoting the practical aſſent, is 


In N IC | 
ee frequent recurrency of ideas of utility and im- 
ortance. Theſe operate according to the method laid 


down in the twentieth propoſition, i. e. by aſſociation; 


te, yet the degree of the practical aſſent is propor- 
zonal to the vividneſs of theſe ideas; and in moſt 
aſes they ſtrengthen the rational aſſent by a reflex 
peration. | ; 

Propoſitions concerning natural bodies are of two 
inds, vulgar and ſcientifical. Of the firſt kind are, 


ur 

cr. at mile is white, gold yellow, that a dog barks, 
W. c. Theſe are evidently nothing but forming the 
es, reſent complex idea belonging to material objects 
v. oo a propoſition, or adding ſome of its common 
I bciates, ſo as to make it more complex. There 
ſcarce room for diſſent in ſuch propoſitions, they 
ms eing all taken from common appearances. Or if 
be y doubt ſhould ariſe, the matter muſt be con- 
dered ſcientifically. The aſſent given to theſe pro- 
n: WW ofitions ariſes from the aſſociations of the terms, as 
sell as of the ideas denoted by them. 

pala ſcientifical propoſitions concerning natural bo- 
m- ies a definition is made, as of gold from its pro- 


erties, ſuppoſe its colour, and ſpecific gravity, and 
other property or power joined to them, as a con- 


of ant or common aſſociate. Thus gold is ſaid to be 
nge, uctile, fixed, or ſoluble in aqua regia. Now to 
oin- erſons, who have made the proper experiments a 


ficient number of times, theſe words ſuggeſt the 
eas which occur in thoſe experiments, and, con- 


ſenſe BF the vulgar propoſitions above-mentioned ſuggeſt 
that d are ſuggeſted by common appearances. But 
nſe- en, if they be ſcientifical perſons, their readineſs to 
oem, that gold is ſoluble in agua regia univerſally, 


ariſes 
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nd though the rational aſſent be a previous requi- 
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aſely, are ſuggeſted to them, in the ſame manner 
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| ariſes alſo from the experiments of others, and fron 


being never found without them. This is a gener] 


beſides thoſe of natural bodies; and this unites the 
ſubject and predicate of the propoſition, gold is falubl 


rational aſſent. And in ſome caſes the practical aſl 


| proceſs is particularly obſervable in the regards pal 


aſſent upon a ſingle inſtance ; and that this ariſes fro 
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their own and other's obſervations on the conſt 

and tenor of nature. They know, that the coloy 
and ſpecific gravity, or almoſt any two or three wog 
markable qualities of any natural body, infer the re 


truth; and as theſe general terms are obſerved to conc; 
cide, in fact, in a great variety of inſtances, ſo thy 
coincide at once in the imagination, when appli 
to gold, or any other natural body, in particuly, 
The coincidence of general terms is alſo obſer 
to infer that of the particular caſes in many inſtances 


in aqua , regia, farther in thoſe who penetrate il 
deeper into abſtract ſpeculations. And hence we 
may ſee, as before, Firſt, That terms or words ar 
abſolutely neceſſary to the art of reaſoning : Secondy, 
That our aſſent is here alſo, in every ſtep of th 
proceſs, deducible from aſſociation, 
The propoſitions formed concerning natural bodie 
are often attended with a high degree of -pradticd 
afſent, ariſing chiefly from ſome ſuppoſed utility and 
importance, and which is no ways proportional 
the foregoing, or other ſuch like allowed cauſes df 


takes place before the rational. But then, after ſom 
time, the rational aſſent is generated and cemented 
moſt firmly by the prevalence of the practical. TH ec 


to medicines, i. e. in the rational and practical alle 
to the propoſitions concerning their virtues. 

It is to be obſerved, that children, novices, ere 
learned perſons, &c. give, in many caſes, a pradia rea- 


the firſt and ſimpleſt of the aſſociations here conly 
dered. The influence of the practical aſſent in 
the rational ariſes plainly from their being joined 1 
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er in ſo many caſes. The vividneſs of the ideas 
ling from the ſuppoſed utility, importance, &c. | 
des alſo unite the ſubject and predicate ſooner and 
loſer, agreeably to what has been obſerved in the 
eneral account of aſſociation. | Tips 
The evidences for paſt facts are a man's own me- 

ory, and the authority of others. Theſe are the 
ſual aſſociates of true paſt facts, under proper 
eſtrictions, and therefore beget the readineſs to 
firm a paſt fact to be true, i. e. the rational aſſent. |, 
he integrity and knowledge of the witneſſes, being 

e principal reſtriction, or requiſite, in the accounts 

f paſt facts, become principal aſſociates to the aſſent 

) them; and the contrary qualities to diſſent. EE 5 
If it be aſked, how a narration of an event, | 
uppoſed to be certainly true, ſuppoſed doubtful, or 
uppoſed entirely fictitious, differs in its effect upon | 
e mind, in the three circumſtances here alleged, i 
he words being the ſame in each, I anſwer, firſt, 1 
n having the terms true, doubiful, and fiftitious, 9 
ith a variety of uſual aſſociates to theſe, and the 7 
orreſponding internal feelings of reſpect, anxiety, 7 
liſike, &c, connected with them reſpectively ; whence þ 
je whole effects, exerted by each upon the mind, 
jill differ conſiderably from one another. Secandly, | 
It the event be of an intereſting nature, as a great 
advantage accruing, the death of a near friend, the 
affecting related ideas will recur oftener, and, by ſo 1 
ecurring agitate the mind more, in proportion to the Ne. 
luppoſed truth of the event. And it confirms this, 
hat the frequent recurrency of an intereſting event, 
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luppoſed doubtful, or even fictitious, does, by de- 
u eres, make it appear like a real one, as in reveries, 
dieeading romances, ſeeing plays, &c. This affection 
mind may be called the practical aſſent to paſt 
ladts; and it frequently draws after it the rational, as 
n the other inſtances above alleged. | 


The 


and the degree of agitation produced by them in th 


matical relations. This cauſes the rational aſſent, 
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The evidence for future facts is of the ſame king 
with that for the propoſitions concerning natural b. lu 
dies, being like it, taken from induction and a; 
logy. This is the cauſe of the rational aſſent. Th, 
practical depends upon the recurrency of the idea 


mind. Hence reflection makes the practical afey 
grow for a long time after the rational is ariſen 9 
its height; or if the practical ariſes without the n. 
tional, in any conſiderable degree, which is often del 
caſe, it will generate the rational. Thus the fan. 
guine are apt to believe and aſſert what they hope, 
and the timorous what they fear. 1 

There are many ſpeculative, abſtracted propoſition 
in logic, metaphyſics, ethics, controverſial divinity, 
&c. the evidence for which is the coincidence « 
analogy of the abſtract terms, in certain particulr 
applications of them, or as conſidered in their gram- 


As to the practical aſſent or diſſent, it ariſes from the 
ideas of importance, reverence, piety, duty, ambi. 
tion, jealouſy, envy, ſelf-intereſt, &c. which inter. 
mix themſelves in theſe ſubjects, and, by doing &, 
in -ſome caſes add great ſtrength to the rational dc. 
ſent; in others, deſtroy it, and convert it into its 
oppoſite. | 

And thus it appears, that rational aſſent has di. 
ferent cauſes in propoſitions of different kinds, and 
practical likewiſe ; that the cauſes of rational are al 
different from thoſe of practical; that there is hov- 
ever, a great affinity, and general reſemblance, in 
all the cauſes ; that rational and practical aſſent exet 
a perpetual reciprocal effect upon one another; and 
conſequently, that the ideas belonging to aſſent and 
diſſent, and their equivalents and relatives, are 
highly complex ones, unleſs in the caſes of very {im- 


ple propoſitions, ſuch as mathematical ones. oY . | 
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ſides the coincidence of ideas and terms, they in- 

Jude, in other caſes, ideas of utility, importance, 

ſpect, diſreſpect, ridicule, religious affections, hope, 
ar, &c. and bear ſome groſs general proportion 
\ the vividneſs of theſe ideas. F 

Cor. 1. When a perſon ſays video meliora pro- 
oque, deteriora ſequor 3 it ſhews that the rational and 
ractical aſſent are at variance, that they have oppo- 
te cauſes, and that neither of theſe has yet deſtroyed 
e other. | 

Cor. 2. The rational and practical faith in reli- 
ious matters are excellent means of begetting aach 
ther, 

Cor. 3. Vicious men, 2. e. all perſons who want 

ractical faith, nwſt be prejudiced againſt the hiſto- 
ical and other rational evidences in favour of revealed 
ligion. | 

. 4. It is impoſſible any perſon ſhould be ſo 
eptical, as not to have the complex ideas denoted by 
ſent and diſſent aſſociated with a great variety of 
ropoſitions, in the ſame manner, as in other perſons ; 
ſt as he muſt have the ſame ideas in general affixed 
p the words of his native language, as other men 


perſon who varies from the common uſage in his 
plication of a certain ſet of words, viz. truth, cer- 


aint, aſſent, diſſent, &c. 5 
al Con. 5. As there is a foundation for unity amongſt 
a enkind in the uſe and application of words, fo 
bo- ere is for a unity in the aſſent, or complex ideas 


elonging to propoſitions; and a philoſophical lan- 
wage, or any other method of bringing about the 
lt unity, would much conduce to this. A careful 
xmination of things, of the world natural, the hu- 
an mind, the ſcriprures, would conduce much alſo. 


_ ao Jo 
am- t candour ſimplicity, and an humble ſenſe of our 
For, mn ignorance, which may be called a religious or 


hriſtian ſcepticiſm, is the principal requiſite, aud 
that 


ave. A pretended ſceptic is therefore no more than 
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he knew in different degrees, as well as many utt 


ferent prediſpoſitions to approve and diſapprove. By 


him through Chriſt. 
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that without which this part of the confuſion at Bag 
can never be remedied. When religion has equaly 
and fully abſorbed different perſons, ſo that God IS, U 
reſpect of them, all in all, as far as the preſent con. 
dition of mortality will permit, their practical aſſen 
muſt be the ſame; and therefore there rational canng 
differ long or widely. _ | 

The ideas and internal feelings which ariſe in tel 
mind, from words and propoſitions, may be com. 
pared to, and illuſtrated by, thoſe which the x 
pearances of different perſons excite. Suppoſe tag 
perſons, A and B, to go together into a crowd, and 
there each of them to ſee a variety of perſons who 


ſtrangers. A would not have the ſame ideas, an 
aſſociations raiſed in him from viewing the ſever 
faces, dreſſes, &c. of the perſons in the crowd, a 
B, partly from his having a different knowledge 
of, and acquaintance with: them ; partly from dif 


let 4 and B become equally acquainted with them 
and acquire, by education and aſſociation, the fame 
prediſpoſitions of mind, and then they will at l 
make the ſame judgment of each of the perfor 
whom they ſee. | 

Cor. 6. Religious controverſies concerning al 
ſtract propoſitions ariſe generally from the differen 
degrees of reſpe& paid to terms and phraſe 
which conduce little or nothing to the generatid 
of practical faith, or of love to God, and truſt u 


PRO! 
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0 deduce Rules for the Alcertainment of Truth, and 
Advancement of Knowledge, from the mathematical 
Methods of confidering Quantity. 


Tuts is done in the doctrine of chances, with re- 
ſpect to the events there conſidered. And though 
e ſeldom have ſuch preciſe data, in mixed ſciences 
s are there aſſumed, yet there are two remarks of 
ery general uſe and application, deducible from 
he doctrine of chances. | 

Thus, Firſt, If the evidences brought for any pro- 
wfition, fact, &c. be dependent on each other, ſo 
hat the firſt 1s required to ſupport the ſecond, the 
econd to ſupport the third, &c. i. e. if a failure of 
ny one of the evidences renders all the reſt of no 
aue, the ſeparate probability of each evidence muſt 
e very great, in order to make the propoſition cre- 
ible; and this holds ſo much the more, as the de- 
pendent evidences are more numerous. For in- 


ance, if the value of each evidence be — and the 
umber of evidences. be 1, then will the refulting 
yrobability be ——. T here ſuppoſe abſolute certainty 
obe denoted by 1 ; and conſequently, that à can ne- 
er be leſs than 1. Now it is evident, that — de- 


reaſes with every increaſe both of a and 7. 

Secondly, If the evidences brought for any pro- 
tion, fact, &c. be independent on each other, i. e. 
they be not neceſſary to ſupport each other, but 
oncur, and can, each of them, when eſtabliſhed upon 
Own proper evidences, be applied directly to eſta- 
ſh the propoſition, fact, &c. in queſtion, the de- 
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Klency in the probability of each mult be very great, 
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in order to render the propoſition perceptibly doubt. 
ful; and this holds ſo much the more, as the er. b 
dences are more numerous. For inſtance, if the eu. 
dences be all equal, and the common deficiency i 


each be — if alſo the number of evidences be » e 
before, the deficiency of the reſulting probability will he 


no more than—, which is practically nothing, where 
a and u are conſiderable. Thus if à and » be each 
equal to 10, — will be TIT or only 1 in 
ten thouſand millions; a deficiency from certain, 
which is utterly imperceptible to the human mind. 
Ic is indeed evident, without having recourſe t 
the doctrine of chances, that the dependency of 
evidences makes the reſulting probability weak, tha 
independency ſtrong. Thus a report paſſing from one 
original author through a variety of ſucceſſive hands 
loſes much of its credibility, and one atteſted by i 
variety of original witneſſes gains, in both cak 
according to the number of ſucceſſive reporters, an 
original witneſſes, though by no means proportion 
ably thereto. This is the common judgment of man 
kind, verified by obſervation and experience. Bu 
the mathematical method of confidering theſe thing 
is much more preciſe and ſatisfactory, and diffe 
from the common one, uſt as the judgment made 
the degrees of heat by the thermometer does fro 
that made by the hand. | a 
We may thus allo ſee in a ſhorter and ſimpler wi 
that the reſulting probability may be ſufficiently ſtroꝶ 
in dependent evidences, and of little value in inde 
pendent ones, according as the ſeparate probability 
each evidence is greater or leſs. Thus the principe 
facts of ancient hiſtory are not leſs probable praci 


cally now, than ten or fifteen centuries ago, nor * | 
| 5 . N | c 
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then, than in the times immediately ſucceeding; 

en. becauſe the diminution of evidence in each century is 
f 2 . I | 1 : 

evi- perceptible. For, if _ be equal to 1, — will be 


equal to 1 alſo; and if the deficiency of — from 1 


1 * ; 
ll bebe extremely ſmall, that of _ will be extremely ſmall 
ber, unleſs n be extremely great. And for the ſame 


reaſon. a large number of weak arguments proves 


little; for — the deficiency of each argument, being 
xtremely great, — the reſulting deficiency of inde- 
pendent evidences, will be extremely great alſo. 

It appears likewiſe, that the inequality of the ſepa- 
te evidences does not much affect this reaſoning. 
n like manner, if the number of evidences, depen- 
lent or independent, be great, we may make great 
oncefſions as to the ſeparate values of each. Again, 
ſtrong evidence in dependent ones can add nothing, 
ut muſt weaken a little; and, after a point is well 
ttled by a number of independent ones, all that come 
erwards are uſeleſs, becauſe they can do no more 
ban remove the imperceptible remaining defici- 
ncy, &c. And it will be of great uſe to purſue theſe, 
d ſuch like deductions, both mathematically, and 
applying them to proper inſtances ſelected from the 
ences, and from common life, in order to remove 
ertain prejudices, which the uſe of general terms, 
l ways of ſpeaking, with the various aſſociations 
wering to them, is apt to introduce and fix _ 
mind. It cannot but aſſiſt us in the art of reaſon- 
g, thus to take to pieces, recompoſe, and aſcertain 
rendences,. : | 
If it be aſked, upon what authority abſolute cer- 
ity is repreſented by unity, and the ſeveral degrees 
01. I, 2 | of 
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0 of probability by fractions leſs than unity, in the 
. doctrine of chances? Alſo, upon what. authority the 
| reaſoning uſed in that doctrine is transferred to other 
, fubje&ts, and made general, as here propoſed? | 
anſwer, that no perſons who weighs theſe matter 
carefully, can avoid giving his aſſent; and tha 
this precludes all objections. No ſceptic would, 
in fact, be fo abſurd as to lay 2 to 1, where the 
doctrine of chances determines the probability to be 
equal on each fide; and therefore we may be ſur, 
that he gives a practical aſſent at leaſt to the do&tine 
of chances. | | 
Mr. de Moivre has ſhewn, that where the cauſe 
of the happening of an event bear a fixed ratio to thoſe 
of its failure, the happenings muſt bear nearly the 
ſame ratio to the failures, if the number of trial 
be ſufficient; and that the laſt ratio approaches to 
the firſt indefinitely, as the number of trials in- 
creaſes. This may be conſidered as an elegant 
method of accounting for that order and proportion 
which we every where ſee in the phænomena of m 
ture. The determinate ſhapes, ſizes, and mutuid 
actions of the conſtituent particles of matter, fix th 
ratios between. the cauſes for the happenings, and 
the failures; and therefore it is highly probable, an 
even neceſſary, as one may ſay, that the happening 
and failures ſhould perpetually recur in the ſame n 
tio to each other nearly, while the circumſtanc 
are the ſame. When the circumſtances are altered: 
then new cauſes take place; and conſequently the 
muſt be a new, but fixed ratio, between the happen 
ings and the failures. Let the firſt circumſtances! 
called A, the new ones B. If now the ſuppoſition 
made fo general, as equally to take in both 4 1 
B, the ratio of the happenings and failures will n 
be ſuch as either A or B required. But till it vl 
tend to a preciſeneſs, juſt as they did, ſince the fi 
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the ot the cauſes of the happenings muſt bear a fixed 
the ratio to the ſum of the cauſes of the failures. 

An ingenious friend has communicated to me a 
lotion of the inverſe problem, in which he has ſhewn 
what the expeCtation is, when-an event has happened 
times, and failed q times, that the original ratio of 
ne cauſes for the happening or failing of an event 
ould deviate in any given degree from that of p to 
And it appears from this ſolution, that where the 
umber of trials 1s very great, the deviation muſt be 
inconſiderable: which ſhews that we may hope to 
getermine the proportions, and, by degrees, the 


ſee Whole nature, of unknown cauſes, by a ſufficient ob- 
hol crvation of their effects. Ei 
the The inferences here drawn from theſe two pro- 


lems are evident to attentive perſons, in a groſs ge- 
eral way, from common methods of reaſoning. | 
Let us, in the next place, conſider the Newtonian 
lifferential method, and compare it with that of argu- 
g from experiments and obſervations, by induction 
nd analogy. This differential method teaches, 
aving a certaiwnumber of the ordinates of any un- 
own curve given with the points of the abſciſs on 
ich they ſtand, to find out ſuch a general law for 
1s curve, i. e. ſuch an equation expreſſing the re- 
ation of an ordinate and abſciſs in all magnitudes of 
he abſciſs, as will ſuit the ordinates and points of 
e abſciſs given, in the unknown curve under con- 
deration. Now here we may ſuppoſe the given 
dinates ſtanding upon given points to be analogous 
d effects, or the reſults of various experiments in 
ven circumſtances, the abſciſs analogous to all poſ- 
lle circumſtances, and the equation afforded by the 
ferential method to that law of action, which, be- 
s ſuppoſed to take place in the given circumſtances, 
oduces the given effects. And as the uſe of the 
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lferential method is to find the lengths of ordinates 
_ 2'vcn, ſtanding upon points of the abſciſs that 
"Ml are 


240 Of Propoſitions, and 


are given, by means of the equation, ſo the uſe of 
attempts to make general concluſions by induction 
and analogy, from particular effects or phænomem, 
is to enable us to predict other phænomena in diffs. 
ent given circumſtances, by applying the genen 
law or concluſion to theſe circumſtances. 
This parallel is the more pertinent and inftrudiy, 
inaſmuch as the mathematical concluſion draun h 
the differential method, though formed in a way thy 
is ſtrictly juſt, and fo as to have the greateſt poſſi 
probability in its favour, is, however liable to th 
ſame uncertainties, both in kind and degree, as the 
general maxims of natural philoſophy drawn from 
natural hiſtory, experiments, &c. | 
If many ordinates be given; if the diſtances q 
the points of the abſciſs, on which they ſtand, be equi 
and ſmall; if the ordinate required he amongſt 
or near them; and if there be reaſon to think, that 
the curve itſelf is formed according to ſome ſimpeM 
though unknown law ; then may we conclude, tha 
the new ordinate, determined by the equation, de 
not vary far from the truth. And if the reſulting 
equation be ſimple, and always the ſame, from what 
ever given ordinates it be extracted, there is the greate 
reaſon to think this to be the real original law « 
equation of the curve; and conſequently that all i 
points and properties may be determined with perfet 
exactneſs by means of it: whereas, if the given ord 
nates be few, their diſtances great or unequal, f 
ordinate required conſiderably diſtant from many 
moſt of them, the unknown curve be a line dra 
at hazard, and the reſulting equation very differe 
where different ordinates are given, though their nun 
ber be the ſame, there will be little probability of 
termining the new ordinate with exactneſs; howes 
ſtill the differential method affords us the greateſt pr 
bability which the data permit in ſuch caſes, 


\ 
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i In like manner, if the experiments or obſervations 
e he many, their circumſtances nearly related to each 
fer. other, and in a regular ſeries, the circumſtances of 


the effect to be inveſtigated nearly related to them; 
alſo, if the real cauſe may be ſuppoſed to produce 


tive meſe effects, by the varieties of ſome ſimple law, 
n bythe method of induction and analogy will carry great 
tha probability with it. And if the general concluſion 


xr law be ſimple, and always the ſame, from what- 
wer phznomena it be deduced, fuch as the three 
Is of nature, the doctrines of gravitation, and 
f the different refrangibility of light; or, to go 
ll higher, by taking a mathematical inſtance, the 
for finding the coefficients of the integral powers 
f a binomial, deduced from mere trials in various 
wers; there can ſcarce remain any doubt, but that 
e are in poſſeſſion of the true law inquired after, 
Wo as to be able to predict with certainty, in all caſes 
here we are maſters of the method of computation, 
r applying it; and have no reaſon to ſuſpect, that 
ther unknown laws interfere, But, if the given 
enomena be few, their circumſtances very dif- 
rent from each other, and from thoſe of the effect 
d be predicted; if there be reaſon to ſuppoſe, that 
any cauſes concur in the producing the phæno- 
nena, ſo that the law of their production muſt be 
ery complex; if a new hypotheſis be required to 
ccount for every new combination of theſe phæno- 
mena ; or, at leaſt, one that differs conſiderably from 
telt; the beſt hypotheſis which we can form, i. e. 
ie hypotheſis which is moſt conformable to all the 
Mznomena, will amount to no more than an uncertain 
mecture; and yet ſtill it ought to be preferred to all 
bers, as being the beſt that we can form. 
That inſtantaneous and neceſſary coaleſcence of 
tas, which makes intuitive evidence, may be con- 
Kered as the higheſt kind of induction, and as amount- 
Fs o a perfect coincidence of the effect concluded 
5 Z 3 with 
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with thoſe from which it is concluded. This take, 
place only in mathematics. Thus we infer, that » 
and 2 make 4, only from prior inſtances of hayi 
actually perceived this, and from the neceſſary coin. 
cidence of all theſe inſtances with all other poſlibk 
ones of 2 and 2. Mathematical demonſtrations are 
made up of a number of theſe, as was obſerye 
above. | „ 

Where the inſtances from whence the induction is 
made are alike, as far as we know, to that under 
conſideration, at leaſt in all things that affe& the 
preſent inquiry, it affords the higheſt probability, and 
may be termed induction, in the proper ſenſe of the 
word. Thus we infer, that the bread before us is 
nutritive and wholeſome, becauſe its ſmell, taſte, 
ingredients, manner of compoſition, &c. are the 
ſame as thoſe of other bread, which has often before 
been experienced to be ſo. | 

But, if the inſtance under conſideration be in ſome 
reſpects like the foregoing ones, in others not, this 
kind of proof 1s generally termed one taken from 
analogy. Thus, if we argue from the uſe and action 
of the ſtomach in. one animal to thoſe in another, 
| ſuppoſed to be unknown, there will be a probable 
hazard. of being miſtaken, proportional in general to 
the known difference of the two animals, as well a 
a probable evidence for the truth of part, at {alt 
of what is advanced, proportional to the general fe. 
ſemblance of the two animals. But if, upon exam 
nation, the ſtomach, way of feeding, &c. of the fe 
cond animal ſhould be found, to ſenſe, the fame as 
the firſt, the analogy might be conſidered as an i- 
duction properly ſo called, at leaſt as approaching 5 
it; for preciſe limits cannot be fixed here. If the 


ſecond animal be of the ſame ſpecies, alſo of the} 


ſame age, ſex, &c. with the firſt, the induction be- 
comes perpetually of a higher and a higher order, 


approaching more and more to the coincidence, which| 


- obtains 
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plaineſt truths; this leſſens the differenc 
cally alſo. | | 
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obtains in mathematical evidences, and yet never be- 
ing able entirely to arrive at it. But then the differ- 
ence, being only an infiniteſimal fraction, as it were, 
becomes nothing to all practical purpoſes whatſoever. 
And if a man conſiders farther, that it would be hard 
to find a demonſtration, that he does not miſtake the 


e theoreti- 


It is often in our power to obtain an analogy where 
we cannot have an induction; in which caſe reaſon- 
ing from analogy ought to be admitted ; however, 
with all that uncertainty which properly belongs to 
it, conſidered as more or leſs diſtant from induction, 
as built upon more or fewer dependent or indepen- 
dent evidences, &c. analogy may alſo in all caſes, 
be made uſe of as a guide to the invention. But 
coincidence in mathematical matters, and induction 
in others, wherever they can be had, muſt be ſought 
for as the only certain teſts of truth. However, in- 
duction ſeems to be a very ſufficient evidence in ſome 
mathematical points, affording at leaſt as much evi- 
dence there as in natural philoſophy ; and may be 
ſafely relied on in perplexed caſes, ſuch as complex 
ſerieſes, till ſatisfactory demonſtrations can be had. 


The analogous natures of all the things about us, 


are a great aſſiſtance in decyphering their properties, 
powers, laws, &c. inaſmuch as what is minute or ob- 
(cure in one may be explained and illuſtrated by the 
analogous particular in another, where it is large and 
clear. And thus all things become comments on 


each other in an endleſs reciprocation. 


When there are various arguments for the ſame 
thing taken from induction or analogy, they may 


all be conſidered as ſupporting one another in the 
Thus, if it 
could be ſhewed, that the human underſtanding is 


ſame manner as independent evidences. 


entirely dependent on aſſociation (as is remarked in 
this and the laſt ſection), the many analogies and 
4 connections 
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connections between the underſtand i 
as theſe terms are eee 6 op ans, gg 
diſtinguiſhed by writers, would make it ve —_ 
bable, that afſociation precides in the ſame man Havi 
the generation of the affections; and 6 75 * 
And the more analogies, and mutual 1 nf f 
tween the underſtanding and affections 0 4 5 
duced, ſo many more independent or concune * ** 
dences would there be for this prevalence of a0 3 
tion in one, admitting it in the other. But, if = — 
be ſhewn farther, that the underſtanding and aff iſ-ove 
tions are not really diſtinct things, but onl if _— 
names, which we give to the ſame kind of m — 
in the nervous ſyſtem, on account of a differe 2 22 
degree, and other differences which it would be 2 
dious here to enumerate, but which make no differ loc: 
_ in reſpect of the power of aſſociation, then al a 
” ER a Sage are transformed into 1 5 
; whic 

the united force of them all. For 3 * 100 
ſhewed, that aſſociation muſt prevail in each * 110 
in the brain, by which affection is expounded, from — 
a large induction of particulars, in which it prevail wo 
Veh generation of ideas, or of the motions by ; Fir 
" ch they are expounded, and which we ſuppoſe to ih 
be proved to be of the ſame kind with thoſe that er. wh h 
pound the affections. Thus alſo inductions may be i 
taken from the ſmell and taſte of bread, to prove i ei 
wholeſome; which would both be transformed into io a 
one ſimple argument ſtronger than both could we e i rol 
” internal conſtitution of the ſmall parts of the > 
bead, from whence its ſmell, and taſte, and whole- 
ſomeneſs, are all derived. Thus, again, all the argu- 
_ of induction for the manner of extracting tie 
1 root in numbers vaniſh into the ſingle de, 
| 3 ative proof, as ſoon as this is produced. And 
great buſineſs in all branches of knowledge is thus 
to reduce, unite, and ſimplify our evidences ; ſo ® 
that 
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bat the one reſulting proof, by being of a higher 
der, ſhall be more than equal in force to all the 
oncurrent ones of the inferior orders. ee 
Having now conſidered in what manner the doc- 
ine of chances, and the Newtonian differential me- 
hod, may ſerve to ſhew in general the value of de- 
ndent and independent or concurrent evidences, 
d the probability of general concluſions formed by 
nduction and analogy ; let us next inquire by what 
Deans we are to form theſe general concluſions, and 
{cover their evidences. Now the different me- 


ods of doing this may be ſaid to reſemble reſpec- 


lgebraic methods of bringing the unknown quanti 
nto an equation, under a form capable of all the 
gebraic operations, addition, ſubtraction, &c. the 
Igebraic methods of finding the roots of equations 
f the higher orders by approximation; and the art 
pf decyphering : all which four methods bear alſo a 
onſiderable reſemblance to each other. I will con- 
ider them in order, and endeavour to ſhew how ana- 
ogous methods may be introduced into the ſciences 
n general, to advantage. | | 
Firſt, then, As, according to the rule of falſe, the 
rithmetician ſuppoſes a certain number to be that 
vhich is ſought for; treats it as if it was that; and 
nding the deficiency or overplus in the concluſion, 
ectifies the error of his firſt poſition by a propor- 
F'onal addition or ſubtraction, and thus ſolves the 
problem; ſo it is uſeful in inquiries of all kinds, to 
y all ſuch ſuppoſitions as occur with any appear- 
ance of probability, to endeavour to deduce the real 
phenomena from them; and if they do not anſwer 
in ſome tolerable meaſure, to reject them at once; or if 
they do, to add, expunge, correct, and improve, till 
© have brought the hypotheſis as near as we 
can to an agreement with nature. After this it 
muſt be left to be farther corrected and improved, 
| | or 


ively the rule of falſe in common arithmetic ; the 
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or entirely diſproved, by the light and evidence x 
flected upon it from the 1 and 1 9 in hir 


meaſure, from the remote branches of s alg 
Were this method commonly W — 2 
expect a great advancement in the ſciences, * Ae 
much abate that unreaſonable fondneſs, which ty — 
who make few or no diſtinct hypotheſes, hay 0 * 
ſuch confuſed ones as occur accidentally to their i ** 
ginations, and recur afterwards by aſſociation 70 3 
the ideas, words, and reaſonings, belonging * = 
favourite hypotheſis, by recurring, and being m on” 
agitated in the brain, heat it, unite with __ w -Y 
and fo coaleſce in the ſame manner, as genuine — 4 
do from induction and analogy. Verbal and pra — 
matical analogies and coincidences are uns. w — 
real ones; and the words which paſs often over the 2 
ear, in the form of ſubject and predicate, are fron — 
the influence of other aſſociations made to adhere 2 — 
gether inſenſibly, like ſubjects and predicates, tha -p 
have a natural connection. It is in vain to bid an i - h 
quirer form no hypotheſis. Every phenomenon ml = 
ſuggeſt ſomething of this kind; and, if he does nt * 
take care to ſtate ſuch as occur fully and fairly, au he b 
adjuſt them one to another, he may entertain 4 eo 'B 
fuſed inconſiſtent mixture of all, of fictitious and rei 1; 
| poſſible add impoſſible; and become fo perſuadedd 0 5 
it, as that counter aſſociations ſhall not be able to 4 
break the unnatural bond. But he that forms hypothels 10 
from the firſt, and tries them by the facts, ſoon rejeth te 
the moſt unlikely ones; and, being freed from thel; — | 
is better qualified for the examination of thoſe that at Wl of a 

probable. He will alſo confute his own poſitions bv &c 
— a 5 ae 1 equilibrio, in reſpect of pr the 

a o be 

ron _ at perfect liberty s follow tit — 
n like manner, the frequent atte ea | 
hypotheſis that ſhall ſuit þ _— im. * 
of b 


prove a man in the method of doing this, and beg 
| | 1 


in him by degrees an imperfect. practical art, juſt 
is algebraiſts and decypherers, that are much verſed 
in practice, are poſſeſſed of innumerable ſubordinate 
artifices, beſides the principal general ones, that are 
taught by the eſtabliſhed rules of their arts; and theſe, 
though of the greateſt uſe to themſelves, can ſcarce 
be explained or communicated to others. Theſe ar- 


tifices may properly be referred to the head of facti- 
tious ſagacity, being the reſult of experience, and of 


impreſſions often repeated, with ſmall variations from 
the general reſemblance. : | 
Laſtly, The frequent making of hypotheſes, and 
arguing from them ſynthetically, according to the ſe- 
veral variations and combinations of which they are 
capable, would ſuggeſt numerous phænomena, that 
otherwiſe eſcape notice, and lead to experiments 
crucis, not only in reſpe& of the hypotheſis under 
conſideration, but of many others. The variations 


unequal to; juſt as it would be impoſſible for a man 
to write down all the changes upon eight bells, unleſs 
he had ſome method to direct him. 

But this method of making definite hypotheſes, 
and trying them, is far too laborious and mortifying 
for us to hope, that inquirers will in general purſue 
lt. It would be of great ule to ſuch as intend to pur- 
{ue it, to make hypotheſes for the phznomena, whoſe 
theories are well aſcertained ; ſuch as thoſe of the 
circulation of the blood, of the preſſure of the air, 
of the different refrangibility of the rays of light, 
&c. and ſee how they are gradually compelled into 
the right road, even from wrong ſuppoſitions fairly 
compared with the phænomena. This would habi- 
mate the mind to a right method, and beget the 
factitious ſagacity above-mentioned. 

The ſecond of the four methods propoſed is, that 
of bringing the unknown quantity to an equation, 
and putting it into a form ſuſceptible of all the al- 
„ 
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and combinations juſt mentioned ſuggeſt things to 
the invention which the imagination unaſſiſted is far 
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= gebraic operations. Now to this anſwers, in phil. 
lophy, the art of giving names, expreſſing nothin 


linſtanC 
ng tt 
Mr. A. 


definite as to manner, quantity, &c. and then infer. The 
ing theſe names, or indefinite terms, in all the enun. Wiroots « 
ciations of the phænomena, to ſee whether, from ; Mwhich 
compariſon of theſe enunciations with each other, iſo the 
where the terms are uſed in the greateſt latitude, Wiſecond 
fome reſtrictions, ſomething definite in manner, de. Wo the 
gree or mutual relation, will not refult, Thi till th 


that are quite unknown have often fixed relations to Miproxir 


one another, and ſometimes relations to thi eding 
known, which, though not determinable with cer. {?WiſWubſeq 
tainty and preciſion, may yet be determined in ſome Mere, 
probable manner, or within certain limits. Now, Mich 


as in algebra it is impoſſible to expreſs the relation {Mientific 
of the unknown quantity to other quantities knom be fo. 
or unknown, till it has a fymbol aſſigned to it of rate 


the ſame kind with thoſe that denote the others; ſoin Nalgeb 
philoſophy we muſt give names to unknown quan- WWBefid 
tities, qualities, cauſes, &c. not in order to reſt in ment 
them, as the Ariſtotelians did, but to have a fixed er. MiWvant 
preflion, under which to treaſure up all that can be {WiſWforce 


is fre 


poſit 


known of the unknown cauſe, &c. in the imagins- 
tion and memory, or in writing for future inquirers. 


But then it is neceſſary for the ſame reaſons, that Sh 
theſe terms ſhould have no more of ſecondary idea ment 
from prior aſſociations, than the terms x and y in N poſe 
algebra. Whence, if we uſe old terms excluding prac 
the old aſſociations, the reader ſhould be made aware Mienſil 


of this at firſt, and incidentally reminded of it after- ¶ Ichat 
wards. Sir Jaac Newton has uſed the words «tht, led 1 
attraction, and ſome others, in this way, not reſting rut 
in them, but enumerating a great variety of phano- "on: 
mena ; from the due compariſon of which with each men 
other, and with ſuch as farther obſervation and ex- ¶ dat 
periments ſhall ſuggeſt, their laws of action wi oer 
perhaps, be diſcovered hereafter ; ſo that we may be ay 
| able to predict the phænomena. There is my 
| In 
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ng the knowable relations of unknown things in 
Mr. Medes Clavis Apocalyptica. ike 


roots of equations. Here a firſt poſition is obtained, 
mich, though not accurate, approaches, however, 
to the truth. From this, applied to the equation, a 
ſecond poſition is deduced, which approaches nearer 
o the truth than the firſt ; fromthe ſecond, a third, &c. 
till the analyſt obtains the true root, or ſuch an ap- 
proximation as is practically equivalent, every pre- 
eding diſcovery being made the foundation for a 
ſubſequent one, and the equation reſolving itſelf, as it 
vere, gradually. Now this is indeed the way, in 
which all advances in ſcience are carried on; and ſci- 
ntific perſons are in general aware, that it is and muſt 
de ſo. However, I thought it not improper to illuſ- 
rate this general - proceſs by a parallel taken from 
lgebra, in which there is great exactneſs and beauty. 
Beſides, writers do not often diſpoſe their ' argu- 
ments and approximations in this way, though for 
want of it they loſe much of their clearneſs and 
force; and, where the writer does this, the reader 
s frequently apt to overlook the order of proofs and 
poſitions. | 

Sir Jaac Newton's Optics, Chronology, and Com- 
ment on Daniel, abound with inſtances to this pur- 


practice in algebraic inveſtigations led him to it in- 
Wenſibly. In his Chronology he firſt ſhews in groſs, 
that the technical ' chronology of the ancient Greeks 
kd them to carry their authorities higher than the 
ruth; and then, that the time of the Se/o/tris men- 
tioned by the Greek hiſtorians was near that of Sęſac 
mentioned in the Old Teſtament ; whence it follows, 
that theſe two perſons were the ſame; and conſe- 
quently, that the exact time of Se/oſtris's expedition 
may now be fixed by the Old Teſtament, And now, 
58 having 


: tance of the proper manner of reaſoning concern- 


The third method is that of approximating to the 


poſe; and it is probable, that his great abilities and 
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having two points abſolutely fixed, viz. the expe; 
tions of Se/oftris and Xerxes, he fixes all the moſt re. 
markable intermediate events; and theſe being ald 
fixed, he goes on to the leſs remarkable ones in the Muiric 
Greek hiſtory. And the chronology of the Gray luce 
being rectified, he makes uſe of it to rectify the cotem. Milſforty - 
porary affairs of the Egyptians, Afſyrians, Babylonian, Wo as t 
Medes, and Perſians, making uſe of the preceding 
ſtep every where, for the determination of the ſub. 
ſequent one. He does alſo, in many caſes, caſt ligh 
and evidence back from the ſubſequent ones upon the 
precedent. But the other is his own order of prof 
and ought to be that in which thoſe who call his chiv- 
nology in queſtion ſhould proceed to inquire intoit, atic 

The fourth and laſt method is that uſed by dec). 
pherers, in inveſtigating words written in unknown 
characters, or in known ones ſubſtituted for one ano- 
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ther, according to ſecret and complex laws. The ire ſc 
particular methods by which this is done are oll is 
known to thoſe who ſtudy and practice this art: hay n the 
ever, it is manifeſt in general, that it is an algebra Miſauire 
of its own kind; and *that it bears a great reſem- MiſWerab 
blance to the three foregoing methods; alſo, that it {Watios 
may be ſaid with juſtneſs and propriety in genera, or t 
that philoſophy is the art of decyphering the myſte- Mie pi 
ries of nature; that criticiſm bears an obvious rela- exact 
tion to decyphering; and that every theory which iſo! th: 
can explain all the phznomena, has all the ſame ev cho t 
dence in its favour, that it is poſſible, the key of n ot 
cypher can have from its explaining that cypher. roba 
And if the cauſe aſſigned by the theory have allo i ar n 
real exiſtence proved, it may be compared to the e ion t 
planation of a cypher ; which may be verified by de ſa! cc 
evidence of the perſon who writes in that cypher. quent 
Theſe ſpeculations may ſeem uncouth to thoſe v be fo 
are not converſant in mathematical inquiries ; but et), 
me they appear to caſt light and evidence upon the from 


methods of purſuing knowledge in other matters, d 
7 ſharpen 
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arpen the natural fagacity, and to furniſh Loci for 
\vention. It appears alſo not impoſſible, that future 


enerations ſhould put all kinds of evidences and in- 


uiries into mathematical forms; and, as it were, re- 


Ice Ariſtotle's ten Categories, and biſhop Wilkins's 


orty Summa Genera, to the head of quantity alone, 


925 to make mathematics and logic, natural hiſtory, 


and civil hiſtory, natural philoſophy, and philoſophy 


bf all other kinds, coincide omni ex parte. 


J will add two more remarks relating to the pre- 
nt ſubject. | | 4 

Firſt, then, As in many mechanical problems, 
hich fall ſtrictly under the conſideration of mathe- 
aticians, the quantities conſidered depend on ſeve- 
al others, ſo as to increaſe in the ſimple or com- 
wound, direct or inverſe ratio of ſeveral others, and 
ot to be greateſt or leaſt, when one or two of theſe 
are ſo, but when the fadtum of the proper powers of 
all is ſo; ſo throughout natural philoſophy, in phyſic, 
n the analyſis of the mind, &c. it is neceſſary to in- 
uire as carefully as we can, upon how many conſi- 
terable cauſes each effect depends; alſo, whether the 
atios be ſimple or compound, direct or inverſe. 
For though it will ſeldom happen, that one can bring 
he practical problems, that occur in real life, to an 
exact eſtimate in this way, yet one may avoid part 
of that uncertainty and confuſion, to which perſons 
who take things merely in the groſs, are liable. Or 
In other words, it is better in every thing to have 


Probable or tolerable limits for the data, with a regu- 
lar method of computation, or even an approxima- 


tion thereto, than to have only ſuch groſs and gene- 
al conceptions, as reſult from the - more or leſs fre- 
quent recurrency of impreſſions; even though they 
be ſomewhat improved by natural or acquired ſaga- 
ay, ariſing, in a kind of implicit indefinite way, 
from experience, | | | 

| Secondly, 
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Secondly, It ſeems to me, that the rays of ligh 
may be conſidered as a kind of fluxions in reſped 
of the biggeſt component particles of matter, | 
mean thoſe upon which Sir 1/aac Newton ſuppoſes the 
colours of natural bodies, and the changes effect 


in chemical proceſſes, to depend. For, as the iner. 


ments of variable quantities, when diminiſhed ſo x 
to bear no finite ratio to the quantities of which 
they are the increments, ſhew in a ſimple way ty 
velocities with which theſe quantities are increaſe, 
and ſo give riſe to the determination of fluxion 
from fluents, and fluents from fluxions, and to al 
the applications of theſe determinations to real qua. 
tities, all which is entirely grounded upon the ſuppoſ- 
tion, that the fluxions are not increments, but relative 
nothings; ſo, ſince the rays of light are fo ſmall in 
reſpect of the biggeſt component particles, as to be 
relatively and practically nothing in reſpect of them, 
to bear no relation to any of them, all the difference 
obſervable in the actions of light upon theſe pati. 
cles, and of theſe particles upon light, will depend 
purely upon the differences of theſe particles in 
reſpect of one another; it not being poſſible, tht 
any part of them ſhould ariſe from the comparati 
magnitude of light, which is equally nothing in 
reſpe& of them all. And thus it ſeems, that optic 
and chemiſtry will, at laſt, become a maſter-ke 
for unlocking the myſteries in the conſtitution 
of natural bodies, according to the method recom- 
mended by Sir ac Newton. 1 
Let A, B, C, be three particles, whoſe mag 
tudes are 3, 2, and 1, reſpectively. It is evident 
that the mutual influences between A and C, B an 
cannot correſpond entirely to the ratio which 4 
and B bear to each other, becauſe C bears a differ 
ent ratio to A from that which it bears to B; 


this difference of ratios muſt have its ſhare in the _ 
| | 0 
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ff light, it would have been equally nothing in reſpect 
th of 4 and B; and fo the mutual influences be- 
geen A and C, B and C, would entirely correſpond 
\ the difference between A and B, and decypher it. 
Thus the particles of light, by being infinitely ſmaller 


ay become a kind of communis norma, whereby to 
Peaſure their active powers. ; 
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of 8 cience. 


AL the ſciences, knowledge of all kinds, may 
reduced to the ſeven general heads following, 
hen they are underſtood in the latitude here ex- 
refed, | | 
Firſt, Philology, or the knowledge of words, and 
heir ſignifications. It comprehends under it the 
ts of grammar and criticiſm. Rhetoric and poetry 
ay be referred to it. 

Secondly, Mathematics, or the doctrine of quan- 
ty. It may be divided into three branches, viz. 
rithmetic, which makes uſe of numbers as the ex- 
nents of quantity; geometry, which uſes figures 
r the ſame purpoſe; and algebra, which compre- 
nds both theſe, and whoſe ſymbols are accordingly 
d general, as to repreſent the ſymbols of the two 
regoing parts. 
Thirdly, Logic, or the art of uſing words, con- 
gered as ſymbols, for making diſcoveries in all the 
ranches of knowledge, It preſuppoſes philology to 
certain degree; and muſt evidently, in the view 
Te given of it, receive great illuſtration from ma- 
Vol. I. A a thematics, 


A and B upon C: whereas had C been a particle 2 


an the biggeſt component ones of natural bodies, 


To make a general Application of the Theory of this 
and the foregoing Section, to the ſeveral Branches 
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thematics, which is the art of making diſcoveries in 
the ſingle category of quantity, by means of the 
ſimpleſt kind of ſymbols. 

Fourthly, Natural hiſtory, or regular and vel. 
digeſted accounts of the phænomena of the natural 
world. It may be diſtributed into ſix parts, i. e. into 
the natural hiſtories of animals, plants, minerals, the 
earth conſidered as a terraqueous globe, the atmo. 
ſphere, and the heavenly bodies. 5 

Fifthly, Civil hiſtory, or regular accounts of th 
tranſactions of the world politic. To this head nuf 
be referred that part of geography which treats of 
the preſent manners, cuſtoms, laws, religion, &c, 
of the ſeveral nations of the world, _ 

Sixthly, Natural philoſophy, or the application of 
the arts of mathematics and logic to the phzn- 
mena of natural and civil hiſtory, communicated 
to us by means of our previous {kill in philology 
in order to decypher the laws by which the extern 
world is governed, and thereby to predict or pro- 
duce ſuch phenomena, as we are intereſted in. It 
parts are mechanics, hydroſtatics, pneumatics, op- 
tics, aſtronomy, chemiſtry, the theories of the fe. 
veral manual arts and trades, medicine and pycho- 
| logy, or the theory of the human mind, with that d 
the intellectual principles of brute animals. 

Seventhly, Religion, which might alſo be cala 
divine philoſophy. This requires the application d 
all the foregoing branches of knowledge to each other 


in an endleſs reciprocation, in order to diſcover e 


nature of the inviſible world, of God, of good an 
evil ſpirits, and of the future ſtage, which commence 
at death, with all the duties that reſult from thek 
conſiderations. The arts of ethics and politics at 
to be referred to this head. For, though theſe a 
are ſuppoſed to teach individuals, and bodies politt 
how to arrive at their ſummum bonum in the preiell 


world, yet, fince the rules given for this por 
| elt 
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either are or ought to be the ſame with thoſe which 
teach mankind how to ſecure a happy futurity, it is 
plain, that theſe arts are included within the precepts 
of religion. 

All theſe branches of knowledge are very much 
involved in each other ; ſo that it is impoſſible to make 
any conſiderable progreſs in any one, without the aſ- 
ſilſtance of moſt or all the reſt. However, each has 
Elo an independent part, which being laid down as a 
foundation, we may proceed to improve it by the 
'ght afforded from the independent parts of the other 
ranches. I will here ſubjoin a few hints concerning 
the proper manner of proceeding in each branch. 


OF PHILOLOGY. 


The rudiments of the native language are learnt 
ninfancy, by the repeated impreſſions of the ſounds, 
t the ſame time that the things ſignified are preſented 
o the ſenſes, as has been already explained. Words 
tanding for intellectual things, particles, &c. are de- 
yphered by their connection with other words, by 
eir making parts of ſentences, whoſe whole import 
known, Grammatical analogy and derivation do 
ſo, in many caſes, diſcover the import of words. 
and many words may be explained by definitions. 
Vhere theſe ſeveral ways concur, the ſenſe is ſoon 
arnt, and ſteadily fixed; where they oppoſe each 


l der, confuſion ariſes for a time, but the ſtrongeſt 
chority prevails at laſt, Tranſlations and dictiona- 
s explain the words of unknown languages by 
oe of known ones. Afterwards we decypher by 


© context, deduce the ſenſe from analogy, &c. 
heſe laſt methods reflect authority upon the tranſ- 
ons and dictionaries, where they agree with them. 
n living languages the import of the principal 
ords may be aſcertained with eaſe and certainty ; 

d theſe being fixed, the reſt become determinable 

| A a 2 and 
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and decypherable by proper care and caution, ſo thy 
no practical errors can remain. In dead languages truth 
the difficulty is greater; but the certainty that du. Mf th 
mately reſults, is not leſs practically in reſpect of the M belon 
bulk of the language, on account of the number of Meſpe. 
coincidences. But much remains undone yet, part. As 
cularly in reſpect of the Hebrew language. Logi, Miſntori 
natural and civil hiſtory, philoſophical and religion ical 

| knowledge, may all, in their ſeveral ways, contribue Miloct 
to fix the true ſenſe of words. And the fixing the i*pre 
ſenſes of words, by all the methods here enumerate, es, f 
may be called the art of making dictionaries. l Pa 
receives great aſſiſtance from the art of gramma; Haſſio 
and is at the ſame time the main foundation of i, Mie n 
This laſt art has alſo the ſame connections with the 
other branches of knowledge; as that of fixing th 
ſenſes of words. The ſame may be ſaid of criticiſm; 
which may be defined the art of reſtoring the 
corrupted paſſages of authors, and aſcertaining 
their genuine ſenſe, and method of reaſoning, he 1 
In all theſe things there ſeems to be a ſufficient Wnce! 
foundation for unity of opinion amongſt thoſe u ou⁰b 
are truly learned and candid ; at leaſt in all important WiW'oub 
points. And, in fact, the differences here among "1- 
the /iterati are plainly owing, in great meaſure, u 
ambition, envy, affectation of ſingularity and 1. np 
velty, &c. All theſe things magaify the ideas ou 
coaleſcences, which a man calls his own, thoſe of gel 
party, &c. aſſociate ideas of truth, excellence, genius eb 
&c. to them, and oppoſite ones to all that i ! 
ſuppoſed adverſary delivers. nin 
No ſceptic can proceed fo far as to diſclaim e 

| ſenſe of the words of his native tongue, or dee 
LN foreign one, which he underſtands. The things fg. e 
fied thereby muſt and will be ſuggeſted by, ab 
coaleſce with, the ſounds ; ſo that he cannot but unde: 


ftand what he hears and reads. And this ag 
| | tr 
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ruth that belongs to philology as ſuch. The truth 
f the things expreſſed in words is a conſideration 
belonging to the ſeveral other branches of knowledge 
reſpeCtively. _— -” | | 

As the plain didactic ſtyle is intended merely to 
form the underſtanding, ſo the rhetorical and poe- 
ical ſtyles are intended to excite the paſſions by the 


xpreſſion, flowing periods, numbers, rhymes, ſimi- 
es, fables, fictions, &c. draw after them. 

Painting and muſic produce a like effect upon the 
paſſions as rhetoric and poetry, and by means that 
re not very unlike. But I ſhall have occaſion here- 
after to ſay ſomething more concerning all theſe ima- 
ginative arts. | 


OF MATHEMATICS. 


Mathematics are that branch of knowledge which 1s 
he moſt independent of any, and the leaſt liable to 
ncertainty, difference of opinion, and ſceptical 
doubts. However, uncertainties, differences, and 
loubts, have ariſen here; but then they have been 
hiefly about ſuch parts of mathematics as fall under 
he conſideration of the logician. For, it ſeems 
mpoſſible that a man who has qualified himſelf duly, 


a old doubt about the juſtneſs of an arithmetical, 
is eebraical, or fluxional operation, or the concluſive- 
es of a geometrical demonſtration. | 
te The words point, line, ſurface, infinitely great, 


nfinitely little, are all capable of definitions, at 
calt of being explained by othei words. But then 


he imagination, but what are inconſiſtent with the 
ay words themſelves. © However, this inconſiſt- 
icy has no effect upon the reaſoning. It is evident, 
at all that can be meant by the three angles of a 
angle being equal to two right ones, or the para- 
olic area to 2. of the circumſcribing parallelogram, 
A #3 or 


Efociations, which figurative terms and forms of 


Wieſe words cannot ſuggeſt any viſible ideas to 
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or deduced from theſe poſitions, muſt always hold in 


future fa&t; and this, as obſerved above, is all the 1 
truth that any thing can have. In fluxional concly. Wl? . 
ſions it is demonſtratively evident, that the quantity I - 
under conſideration cannot be greater or leſs by ay 38 
thing aſſignable, than according to the fluxional col. * 
cluſion; and this ſeems to me entirely the ſi I” © 
thing as proving it to be equal. N a 


cannot preſume to. ſuggeſt any particular me. 
thods by which farther diſcoveries may be made in 
mathematical matters, which are ſo far advanced, et 
that few perſons are able to comprehend even what t 
is diſcovered and unfolded already. However, it my 
not be amiſs to obſerve, that all the operations d 
arithmetic, geometry, and algebra, ſhould be ap 
plied to each other in every poſſible way, ſo as to find 
out in each ſomething analogous to what is alreaq} 
known and eſtabliſhed in the other two. The appl. 
cation of the arithmetical operations of diviſion and 
extraction of roots to algebraic quantities, and of the 
method of obtaining the roots of numeral equation 
by approximation to ſpecious ones, as taught by It 
| Jane Newton, have been the ſources of the greatel 
fluxional diſcoveries. 


OF,LOGIC. 


It is the purport of this and the foregoing ſection 
to give imperfect rudiments of ſuch an art of log, 
as is defined above, i. e, as ſhould make uſe of word 
in the way of mathematical ſymbols, and proceed 
by mathematical methods of inveſtigation and com 
putation in inquiries of all ſorts. Not that the da 
in the ſciences are as yet, in general, ripe for ſud 
methods; but they ſeem to tend to this more ad 
more perpetually, in particular branches, ſo that l 
cannot be amiſs to prepare ourſelves, in ſome me 


ſure, previouſly, 


- Loge, 
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Logic, and metaphyſics, which are nearly allied 


to logic, ſeem more involved in obſcurity and per- 
plexity, than any other part of ſcience. This has 
probably been the chief ſource of ſcepticiſm, ſince it 
appears neceſſary, that that part of knowledge, which 
is the baſis of all others, which is to ſhew wherein 
certainty, probability, poſſibility, improbability, and 
W:mpoſſibility, conſiſt, ſhould itſelf be free from all 
doubt and uncertainty. ; | 

t ſeems alſo, that as logic is required for the baſis 
of the other ſciences, ſo a logic of a ſecond order 1s 
required for a baſis to that of the firſt, of a third for 
that of the ſecond, and ſo on fine limite: which, if it 
ere true, would, from the nature of dependent evi- 
dences, prove that logic is either abſolutely certain, 
or abſolutely void of all probability. For, if the 
vidence for it be ever fo little inferior to unity, it 
ill, by the continual infinite multiplication required 


Itelf down to nothing. Therefore, e converſo, ſince 
probability, the /ummum genus of them muſt be cer- 


of the ſubject with the predicate. But the argument 
ere alleged is merely one ad hominem, and not the 
natural way of treating the ſubject. The neceſſary 
oalelcence juſt ſpoken of carries its own evidence 


ich it. It is neceſſary from the nature of the brain, 
a and that in the moſt confirmed ſceptic, as well 


ito the hiſtory of the brain, and the phyſiological 


N- BW fluences of words and ſymbols upon it by aſſociation, 
r n order to ſee this. I am alſo inclined to believe, 


hat the method here propoſed of conſidering words 
and ſentences as impreſſions, whoſe influence upon 
he mind is entirely to be determined by the aſſo- 
ations heaped upon them in the intercourſes of 


Aa 4 both 


in dependent evidences infinitely continued, bring 
o one can ſay, that the rules of logic are void of all 


ain. This ſmmum genus is the neceſſary coaleſcence 


is 11 any other perſon. And we need only inquire 


7 . : lat! 
le, and endeavouring to determine theſe aſſociations, 
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both analytically and ſynthetically, will caſt much 
light upon logical ſubjects, and cut off the ſources 
of many doubts and differences. 

As the theories of all other arts and ſciences muf 
be extracted from them, ſo logic, which contain 
the theory of all theſe theories, muſt be extracted pug! 
from theſe theories; and yet this 1s not to reaſon 
in a circle in either caſe, ſince the theory is fiſt 
extracted from ſelf-evident or allowed particulas, iſeoai 
and then applied to particulars not yet known, in s al 
order to diſcover and prove them. T 

It may not be amiſs here to take notice how fu able 
the theory of theſe papers has led me to differ, in re. Wnitic 
ſpect of logic, from Mr. Locke's excellent Eſay u 
Human Underſtanding, to which the world are < 
much indebted for removing prejudices and incum- 
brances, and advancing real and uſeful knowledge. 

_ Firſt, then, It appears to me, that all the moſt 

complex ideas ariſe from ſenſation ; and that re- 
flection is not a diſtinct ſource, as Mr. Locke makes Nat 
it. and 

Secondly, Mr. Locke aſcribes ideas to many words, Hand 
which, as I have defined idea, cannot be ſaid to have 
any immediate and preciſe ones; but only to admit 
of definitions. However, let definition be ſubſt- ess 
ruted inſtead of idea, in theſe caſes, and then all Mr. of 
Locke's excellent rules concerning words, delivered lea 
in his third book, will ſuit the theory of theſe papers. Hane 

As to the firſt difference, which I think may e me 
called an error in Mr. Locke, it is, however, of litt | 
conſequence. We may conceive, that he called Wipe 
ſuch ideas as he could analyſe up to ſenſation, ides vet 
of ſenſation; the reſt ideas of reflection, uſing *: 
flection as a term of art, denoting an unknom 
quantity. Beſides which it may be remarked, thi 
the words which, according to him, ſtand for ides Wb 
of reflection, are, in general words, that, according cir 
to the theory of theſe papers, have no ideas, M 


deb. 
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gefinitions only. And thus the firſt difference, is as 
r were, taken away by the ſecond; for, if theſe 
ords have no immediate ideas, there will be no oc- 
alion to have recourſe to reflection as a ſource of 
ideas; and, upon the whole, there is no material re- 
pugnancy between the conſequences of this theory, 
and any thing advanced by Mr. Locke. e 

The ingenious biſhop Berkeley has juſtly obſerved 
againſt Mr. Locke, that there can be no ſuch thing 
as abſtract ideas, in the proper ſenſe of the word idea. 
However, this does not ſeem to vitiate any conſider- 
able part of Mr. Locke's reaſoning. Subſtitute defi- 
nition for idea in the proper places, and his concluſions 
ill hold good in general. | 


OF NATURAL HISTORY. 


Natural hiſtory 1s a branch of knowledge, which, 
it the firſt view, appears to have a boundleſs extent, 
and to be capable of the utmoſt practical preciſion 
and certainty, if ſufficient care and induſtry be em- 
ployed. And, in fact, the doubts and differences here 
are not very conſiderable ; they do alſo grow leſs and 


. eb every day, by the great quantity of knowledge 
_ of this kind, which is poured in from all quarters, as 


learning and inquiſitiveneſs diffuſe themſelves more 
and more amongſt all nations, and all orders of 
men. SE ni 

The materials for natural hiſtory, which any ſingle 
perlon can collect from his own obſervation, being 
very inconſiderable, in reſpect of thoſe which he wants, 
he 18 obliged to have recourſe to others; and there- 
fore mult depend upon their teſtimony, juſt as in civil 
hiſtory. And our aſſent in each caſe, being excited 
by a variety of concurrent proofs, and of coincident 
circumſtances, transfers part of its authority upon the 
other. We believe teſtimony in natural hiſtory, = 
cauſe 


- * . 
* - — — 
— — — ne — 
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cauſe we do in civil, and vice verſa; and have a vir. 
ety of concurrent confirmations in both caſes, 

However, as the general facts are thus practicziy Nef 
certain, ſo the ſubordinate ones are, in many caſes, Hum. 
liable to doubts. And it 1s evident, that, for there. 
ſolution of theſe doubts in natural hiſtory, we mu 
borrow the aſſiſtance of all the other branches of fc. 
ence ; and that ſome ſkill in philology muſt be attain. 
ed, before we can hope to arrive at any tolerable pe- 
fection in natural or civil hiſtory. Natural hiſto 
is the only ſure baſis of natural philoſophy, and hy 
ſome influence upon all the other ſciences. 


'OF CIVIL HISTORY. 


The general evidences upon which civil hiſtory 
is grounded, have been juſt hinted at. It is manifel, 
that the diſcoveries of natural hiſtorians, aſtrono- 
mers, linguiſts, antiquaries, and philoſophers of al 
kinds, have brought great light and evidence upon 
this branch of knowledge within the laſt two cen- 
turies; and are hkely to do ſo more and more. 

The ancient hiſtory of the kingdoms of Alia Minn, 
Egypt, and Greece, will probably be much better 
underitood, when the inhabitants of thoſe countries 

become learned. 
He that would ſearch into the firſt ages of the 
world muſt take the ſcriptures for his guide, la 
down the truth of theſe as unqueſtionable, and force 
all other evidences into that poſition. This ſeems t 
have been the method taken by Sir Jaac Newton it 
his Chronology, and which at laſt unfolded to him 
the proper method of detecting and correcting the 
miſtakes in the ancient technical chronology of ct 
Greeks by itſelf. |» | 
The concurrent independent evidences in the grand 
points of hiſtory are ſo much more numerous - 
| the 


n 


ry 
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e dependent ones, and moſt of them ſo ſtrong, 
ingly taken, that the deficiency from certainty in 
heſe grand points cannot be diſtinguiſhed. by the 


man mind. And therefore it is a practical error 


H great importance to ſuppoſe, that ſuch kind of 
forical evidences are inferior to mathematical ones. 
They are equal, as far as we have any thing to do 
vith them, 1. e. can judge of them, or be influenced 
y them. All future facts depending on them have 
good a baſis, as thoſe depending on mathematical 
vidences. I ſpeak here of principal matters, ſuch 
the conqueſts of Alexander and Julius Cz/ar, and 
he main hiſtory, common and miraculous, of the 
Did and New Teftaments. Till our knowledge be 
ppplied to the predicting or producing future facts, 
o ſort of it is of uſe or importance to us; and the 
plication of mathematical knowledge is juſt as 
uch expoſed to the ſeveral kinds and degrees of 
ncertainty, as that of any other. That the evidence 
or principal hiſtorical facts is not, in general, con- 
dered as equal to mathematical certainty, ariſes partly 
rom the juſt- mentioned ill-grounded affirmations 
ff learned men; partly from the complexneſs of the 
i[torical proofs, which require time and conſideration 
o digeſt them; and partly becauſe the uncertainty 
tending ſubordinate facts has diluted the evidence 
di the principal and unqueſtionable ones, ſince the 


ame general forms of expreſſion are, and muſt be, 


{ed in both caſes. 


OF NATURAL PHILOSOPHY. 


It may be obſerved of natural philoſophy, that 
n the parts where the ideas are ſimple, clear, and of 
he viſible kind, or adequately expounded by ſuch, 
nd the method of inveſtigation and computation 
nathematical, as in mechanics, hydroſtatics, pneu- 
ties, Optics, and aſtronomy, the doubts and di- 

SY | verſities 
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verſities of opinion which ariſe, are inconſiderg CE 
But in the theories of chemiſtry, of manual arts mg 40 
trades, of medicine, and, in general, of the poye; Wi i 


and mutual actions of the ſmall parts of matter, the 
uncertainties and perplexities are as great, as in any 
part of ſcience. For the ſmall parts of matter, wig 
their actions, are too minute to be the objects of 
fight; and we are as yet neither poſſeſſed of a dei 
of the phenomena ſufficiently copious and reguly 
whereon to ground an inveſtigation ; nor of a meth 
of inveſtigation ſubtle enough to arrive at the ſubtley 
of nature, even in the biggeſt component partick 
much leſs in the particles of the ſmaller orders; and 
how far the number of orders may go, is impoſſible 
to fay. I ſee no contradiction in ſuppoſing it in- 
finite, and a great difficulty in ſtopping at any pu. rn 
ticular ſize. | 
Suppoſe the number of orders of particles infinite, Mod 
or at leaſt very great; and that particles of all orden ic u 
are perpetually flying off from all bodies with gret 
velocity. Firſt, This may occaſion the gravitation 
of the great bodies of the univerſe to each other, by 
the impulſe of the ſmaller corpuſcles upon partic ive 
of ſizes equal to each other in the greater bodies, the 
impulſes of the larger corpuſcles, and upon particles, i 
of unequal ſize, being evaneſcent in reſpect of the He 
foregoing impulſes. But where particles approadl 
near to one another, and the corpuſcles bear fone} 
finite ratio to the particles, ſo as not to pervade then 
freely, before they come to particles of equal ſiae v 
each other, but affect them in proportion to theft an 
ſurfaces, not ſolid content, and I ſuppoſe from mam | 
other cauſes, attractions of other kinds may ari: ſh: 
and if one or both of the contiguous particles ſend ot Wai 
many corpuſcles with great force; alſo, if theſe cot it 
puſcles efferveſce together in the intermediate (pac, al 
and gain new forces thence, &c. repulſive pos f 
may riſe. If it be reaſonable to ſuppoſe many 11 
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particles, it is alſo reaſonable to ſuppoſe, that 
heir powers and properties are ſomewhat analogous 
o one another; and that thoſe of the larger particles 
iſe from, and are compounded of, thoſe of the 
ext leſs in ſize, and ſo on; juſt as the whole 
ravity of the moon is compounded of the gravity 
f all its parts. But theſe are all very groſs and 
ncertain conjectures. . ; 

In the mean time, it ſeems proper to uſe the words 
zonetiſm, electricity, attraction of coheſion, ſpiritus 
Hor, acrimony of the animal juices, &c. as 


\ 


7 Ws of art, as unknown cauſes of known effects. 
es then they ought always to be defined, the defini- 
d 


ons rigorouſly kept to, and all ſecondary ideas from 
rior aſſociations excluded. Were this done in che- 
iſtry and medicine, it would produce a great re- 
ormation, and at once cut off many incumbrances, 
perplexities, and obſcurities. The vis inertiæ of 
dodies, and the equivalent terms, were once terms 
df this kind, ſtanding for the unknown cauſe of known 


ligeſted into order, the terms contributing thereto, 
and the three ſeveral kinds of them, claſſed reſpec- 
ively under the three laws of nature, which have 
deen applied ſynthetically ſince, and given riſe to 
he greateſt mechanical diſcoveries. The ſame may 
de obſerved of gravity. And if the laws of magne- 
lm, electricity, and the attraction of coheſion, 
ould be aſcertained in the ſame manner as the laws 
bf the vis inertiæ and gravity, we ſhould be enabled 
o predict and produce many effects of great impor- 
ance to us. | | | 

It is of the higheſt uſe to us in practical matters, 
hat the properties of bodies are ſo cloſely connected 
ech each other. Thus the colour and ſpecific gra- 


01. ity of a metal, the viſible idea of a plant, alſo its 
ate or ſmell, give us a practical certainty in reſpect 
+ df all the other properties. This cloſe connection of 


the 


phænomena. By degrees theſe phenomena were 


. ET — 
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the properties follows undoubtedly from the Power 
and mutual actions of the ſmall parts; fo that, if ye 
could arrive at the knowledge of theſe laſt, we ſhould 
immediately ſee not only the reaſon of all the proper. 
ties of bodies, which are known at preſent, but he 
able to diſcover innumerable other relative ones. |, 
the mean time we mult endeavour to diſcover, digrf, 
and regiſter, the various properties of natural bodies 
as they riſe to view from ſuitable experiments; and 
thus prepare the way for thoſe who ſhall hereaker 
decypher their internal conſtitution. 


OF RELIGION. 


All the foregoing branches of knowledge ought v 
be conſidered as mere preparatories and preliminaries 
to the knowledge of religion, natural and revealed, 
They all, in their ſeveral orders and degrees, concur 
to eſtabliſh the principal doctrines and duties of It; 
and theſe, when eſtabliſhed, become the beſt means 

| for attaining knowledge. The benevolence of the 
5 Deity, and the doctrine of final cauſes, are the bel 
| clue for guiding us through the labyrinths of natur 
phznomena, and particularly of thoſe which relate u 
animals. The ſcriptures are the only book which 
can give us any juſt idea of ancient times, of the 
original of mankind, their diſperſion, &c. or of what 
will befal them in future generations. As to future 
things, predicted in the ſcriptures, we Can as yt 
collect nothing more than general intimations; but 
there is reaſon to believe, that ſucceeding g generations 
may arrive at a far more preciſe interpretation of 
prophecy. It may alſo be, that much philoſophical 
knowledge is concealed in the ſcriptures ; and that! 
will be revealed in its due time. The analogy between 
the word and works of God, which is a. conſideration 


of the religious kind, en to comprehend _ 
mo 


oft important truths. To all this it muſt be added, 
hat the temper of mind preſcribed by religion, viz. 
odeſty, impartiality, ſobriety, and diligence, are 
he beſt qualifications for ſucceeding in all inquiries. 
Thus religion comprehends, as it were, all other 
.nowledge, advances, and is advanced by all; at the 
ime time that where there is a morally good diſpoſition, 
very ſmall portion of other knowledge is ſufficient 
vr the attainment of all that is neceſſary for virtue 
ind comfort here, and eternal happineſs hereafter. 
The great differences of opinion, and contentions 
zhich happen in religious matters, are plainly owing 
o the violence of men's paſſions, more than to 
ny other cauſe. Where religion has its due effect 
n reſtraining theſe, and begetting true candour, we 
ay expect a unity of opinion, both in religious 


% ad other matters, as far as is neceſſary for uſeful 
1 practical purpoſes. 
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OF THE AFFECTIONS IN GENERAL 


Pp R O Pp. LXXXIX. 


To explain the Origin and Nature of the Paſſu 
. in general. | 


Here we may obſerve, 
Firſt, That our paſſions or affections can be ng 
more than aggregates of ſimple ideas united by aff. 
ciation. For they are excited by objects, and by 
the incidents of life. But theſe, if we except the 
impreſſed ſenſations, can have no power of affe&ting 
us, but what they derive from aſſociation ; juſt a 
was obſerved above of words and ſentences, 
Secondly, Since therefore the paſſions are ſite 
of conſiderable pleaſure or pain, they muſt be agg. 
gates of the ideas, or traces of the ſenſible pleaſum 
and pains, which ideas make up by their number 
and mutual influence upon one another, for the faint 
neſs and tranſitory nature of each ſingly taken. Thy 
may be called a proof a priori. The proof a puſt- 
ri0ri will be given, when I come to analyſe the fi 
claſſes of intellectual affections, viz. imagination 
ambition, ſelf-intereſt, ſympathy, theopathy, and it 
moral ſenſe. | | 
Thirdly, As ſenſation is the common foundation 
of all theſe, ſo each in its turn, when ſufficient 
generated, contributes to generate and model all tit 
reſt. We may conceive this to be done in the follon 
ing manner. Let ſenſation gererate imagination; 
then will ſenſation and imagination together general 
ambition; ſenſation, imagination, and — 
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Eintereſt; ſenſation, imagination, ambition, and 


tion, imagination, ambition, ſelf-intereſt, ſympa- 
y, and theopathy, the moral ſenſe: and, in an 
verted order, imagination will new-mode] ſenſa- 


00 OY theopathy, ſenſation, imagination, ambi- 
on, ſelf-intereſt, and ſympathy ; and the moral 
nſe, ſenſation, imagination, ambition, ſelf-intereſt, 


mpathy, and theopathy : till at laſt, by the nu- 


her, the paſſions arrive at that degree of complex- 
0 {;, which is obſerved in fact, and which makes 
ue em ſo difficult to be analyſed, 
r ourthly, As all the paſſions ariſe thus from plea- 


Way be into the two claſſes of love and hatred, i. e. 


ie may term all thoſe affections of the pleaſurable 
Send, which objects and incidents raiſe in us, love; 
10 thoſe of the painful kind, hatred. Thus we 


e ſaid to love not only intelligent agents of morally 
Pod diſpoſitions, but alſo ſenſual pleaſures, riches, 
dd honours; and to hate poverty, diſgrace, and 


Ye in, bodily and mental. 
e Fiſchly, When our love and hatred are excited to 
a certain degree, they put us upon a variety of 


ö ions, and may be termed deſire and averſion; 
which laſt word J underſtand an active hatred. 
ow the actions which flow from deſire and averſion, 


7 e entirely the reſult of aſſociated powers and cir- 
* Inſtances, agreeably to the twentieth, twenty-firſt, 


d twenty. ſecond propoſitions, with their corollaries. 
he young child learns to graſp, and go up to the 
ything that pleaſes him, and to withdraw his hand 
om the fire that burns him, at firſt from the me- 
Vol. I. B b chaniſm 


l. intereſt, ſympathy ; ſenſation, imagination, am- 
tion, ſelf-intereſt, and ſympathy, theopathy ; ſen- 


on; ambition, ſenſation and imagination; ſelf- 
tereſt, ſenſation, imagination, and ambition; ſym- 
athy, ſenſation, imagination, ambition, and ſelf- 


erous reciprocal influences of all theſe upon each 


Ire and pain, their firſt and moſt general diſtribution 
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chaniſm of his nature, and without any deliberate pur. 
poſe of obtaining pleaſure, and avoiding pain, or am 
explicit reaſoning about them. By degrees he lea, 
partly from the recurrency of theſe mechanical ten- 
dencies, inſpired by God, as one may ſay, by means 
of the nature which he has given us; and partly from 
the inſtruction and imitation of others; to purſue 
every thing which he loves and defires ; fly from every 
thing which he hates; and to reaſon about the method 
of doing this, juſt as he does upon other matters. And, 
| becauſe mankind are for the moſt part purſuing or 
avoiding ſomething or other, the deſire of happineſz, 
and the averſion to miſery, are ſuppoſed to be inſepa- 
rable from, and eſſential to, all intelligent natures, 
But this does not ſeem to be an exact or correct way 
of ſpeaking. The moſt general of our defires and 
averſions are factitious, i. e. generated by aſſocia- 
tion; and therefore admit of intervals, augmenta- 
tions, and diminutions. And, whoever will be ſuff- 


ciently attentive to the workings of his own mind, 


and the actions reſulting therefrom, or to the actions 
of others, and the affections which may be ſuppoſed 
to occaſion them, will find fuch differences and ſin- 
gularities in different perſons, and in the ſame perſon 
at different times, as no way agree to the notion of 
an eſſential, original, perpetual deſire of happinels 
and endeavour to attain it; but much rather to 
the factitious aſſociated deſires and endeavours here 
aſſerted. And a due regard to this will, as it ſeems 
to me, ſolve many difficulties and perplexities found 
in treatiſes upon the paſſions. The writers upon tis 

| ſubject have begun in the ſynthetical method prema. 
turely, and without having premiſed the analytical 
one. For it is very true, that, after general deſires 
and endeavours are generated, they give riſe in til 
turn to a variety of particular ones. But the orig. 
nal ſource is in the particular ones, and the general 
ones never alter and new-model the particular ones 
much, 
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much, as that there are nor many traces and veſtiges 
of their original mechanical nature and proportions 

remaining. | x 
Sixthly, The will appears to be nothing but a de- 
ſire or averſion ſufficiently ſtrong to produce an action 
that is not automatic primarily or ſecondarily. Ar 
leaſt it appears to me, that the ſubſtitution of theſe 
words for the word vill may be juſtified by the 
common uſage of language. The will is therefore 
that deſire or averſion, which is ſtrongeſt for the 
then preſent time. For if any other deſire was 
ſtronger, the muſcular motion connected with it by 
aſſociation would take place, and not that which pro- 
ceeds from the will, or the voluntary one, which is 
contrary to the ſuppoſition. Since therefore all love 
and hatred, all deſire and averſion, are factitious, 
and generated by aſſociation, i. e. mechanically; it 
follows that the will is mechanical alſo, | 
Seventhly, Since the things which we purſue do, 
when obtained, generally afford pleaſure, and thoſe 
which we fly from affect us with pain, if they over- 
take us, it follows that the gratification of the will 
is generally attended or aſſociated with pleaſure, the 
diſappointment of it with pain. Hence a mere aſſo- 
cated pleaſure is transferred upon the gratification of 
the will; a mere aſſociated pain upon the diſappoint- 
ment of it. And if the will was always gratified, 
this mere aſſociated pleaſure would, according to the 
preſent frame of our natures, abſorb, as it were, all 
our other pleaſures ; and thus by drying up the ſource 
from whence it ſprung, be itſelf dried up at laſt : and 
the firſt diſappointments, after a long courſe of gra- 
fication, would be intolerable. Both which things 
re ſufficiently obſervable, in an inferior degree, in chil- 
dren that are much indulged, and in adults, after a 
ſeries of ſucceſsful events. Gratifications of the will 
vithout the conſequent expected pleaſure, and diſap- 
pointments of it without the conſequent expected 
| B b 2 pal Ny 
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pain, are particularly uſeful to us here. Andity 
by this, amongſt other means, that the human vill 
brought to a conformity with the divine; which 
the only radical cure for all our evils and diſappoin. 
ments, and the only earneſt and medium for obtain 
ing laſting happinefs. Y 
Eighthly, We often deſire and purſue things which 
give pain rather than pleaſure. Here it is to be fy. 
poſed, that at firſt they afforded pleaſure, and tha 
they now give pain on account of a change in oy 
nature and circumſtances. Now, as the continuance 
to deſire and purſue ſuch objects, notwithſtanding the 
pain ariſing from them, is the effect of the power d 
aſſociation, ſo the ſame power will at laſt reverſe it 
own ſteps, and free us from ſuch hurtful defires ad 
purſuits. The recurrency of pain will at laſt rende i 
the object undeſirable and hateful. And the exper- 
ence of this painful proceſs, in a few particular in- 
ſtances, will at laſt, as in other caſes of the ſame 
kind, beget a habit of ceaſing to purſue things, which 
we perceive by a few trials, or by rational arg. 
ments, to be hurtful to us upon the whole. 
Ninthly, A ſtate of deſire ought to be pleaſant a 
firſt from the near relation of deſire to love, a 
of love to pleafure and happineſs. But in the court 
of a long purſuit, ſo many fears and difappointmenty 
apparent or real, in reſpect of the ſubordinate mea 
and ſo many ſtrong agitations of mind paſſing ir 
limits of pleaſure, intervene, as greatly to chequer: 
ſtate, of deſire with miſery. For the ſame reals 
ſtates of averſion are chequered with hope ail 
comfort. ge 
Tenthly, Hope and fear are, as juſt now db. 
ſerved, the attendants upon deſire and averſion, The 
affect us more or leſs, according to the more or kh 
frequent recurrency of the pleaſing and painful ideas 
according to the greater or leſs probability of the ei- 
pected event, according to the greater or leſs * 
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time, &c. the power of aſſociation diſplaying - 
Efclf every where in the agitations of mind excited 
y theſe paſſions. It is particularly remarkable here, 
that our hopes and fears riſe and fall with certain 
bodily diſpoſitions, according as theſe favour or 
oppoſe them. | 


< Eleventhly, Joy and grief take place when the 
5 defire and averſion, hope and fear, are at an end; 


and are love and hatred, exerted towards an object 
which is preſent, either in a ſenſible manner, or in a 
ational one, i. e. ſo as to occupy the whole powers 
of the mind, as ſenſible objects, when preſent, and 
attended to, do the external ſenſes. It is very evi- 
dent, that the objects of the intellectual pleaſures and 
pains derive their power of thus affecting the mind 
from aſſociation. | 

Twelfthly, After the actual joy and grief are over, 
and the object withdrawn, there generally remains a 
pleaſing or diſpleaſing recollection or reſentment, 
which recurs with every recurrency of the idea of the 
object, or of the aſſociated ones. This recollection 
keeps up the love or hatred. In like manner the five 
grateful paſſions, love, deſire, hope, joy, and plea- 
ſing recollection, all enhance one another; as do the 
five ungrateful ones, hatred, averſion, fear, grief, and 
diſpleaſing recollection. And the whole ten, taken 
together, comprehend, as appears to me, all the 
general paſſions of human nature. 
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FF ECT 
OF MEM OR x. 


P R ©: rr XC; 


To examine how far the Phenomena of | Memory are 
agreeable to the foregoing Theory. 


MzemMory was defined in the introduction to be 
that faculty by which traces of ſenſations and 
ideas recur, or are recalled, in the ſame order and 
proportion, accurately or nearly, as they were once 
preſented. e 

Now here we may obſerve, | 

Firſt, That memory depends entirely or chiefly on 
the ſtate of the brain. For diſeaſes, concuſſions of 
the brain, ſpirituous liquors, and ſome poiſons, im. 
pair or deſtroy it; and it generally returns again with 
the return of health, from the uſe of proper medi. 
cines and methods, And all this is peculiarly ſuit 
able to the notion of vibrations. If ſenſations and 
ideas ariſe from peculiar vibrations, and diſpoſitions 
to vibrate, in the medullary ſubſtance of the brain, it 
is eaſy to conceive, that the cauſes above alleged may 
ſo confound the ſenſations and ideas, as that the uſuil 
order and proportion of the ideas ſhall be deſtroyed. 

Secondly, The rudiments of memory are laid in 
the perpetyal recurrency of the ſame impreſſions, and 
cluſters of impreſſions. How theſe leave traces, in 
which the order is preſerved, may be underſtood from 
the eighth, ninth, tenth, and eleventh propoſitions 


The traces which letters, and words, 7. e. cluſters d 


letters, leave, afford an inſtance and example of thi 
And, as in languages the letters are fewer than tit 


ſyllables, the ſyllables than the words, and the * 
. 85 the 5 
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than the ſentences, fo the ſingle ſenſible impreſſions, 
and the ſmall cluſters of them, are comparatively few 
in reſpect of the large cluſters ; and, being ſo, they 
aft recur more frequently, ſo as the ſooner to beget 
hoſe traces which I call the rudiments or elements 
f memory. When theſe traces or ideas begin to 
ecur frequently, this alſo contributes to fix them, and 
er order, in the memory, in the ſame manner as the 
frequent impreſſion of the objects themſelves. 1 

Thirdly, Suppoſe now a perſon ſo far advanced in 
life, as that he has learnt all theſe rudiments, i. e. that 
he has ideas of the common appearances and occur- 
ences of life, under a conſiderable variety, of ſubor- 
dinate circumſtances, which recur to his imagination 
from the ſlighteſt cauſes, and with the moſt perfect 
acility; and let us aſk, how he can be able to 
remember or recollect a paſt fact, conſiſting of one thou- 


© 


& S. A & 


ON and ſingle particulars, or of one hundred ſuch cluſters 
s are called the rudiments of memory; ten ſingle par- 
N- iculars being ſuppoſed to conſtitute a rudiment ? Firſt, 
th then, we may obſerve, that there are only one hun- 
. red links wanting in the chain; for he has already 


learnt conſiderable exaCtneſs in the ſubardinate cir- 
cumſtances of the one hundred cluſters ; and perfect 
exactneſs is not to be ſuppoſed or required. —Secondly, 
The one hundred cluſters recur again and again to the 
imagination for ſome time after the fact, in a quick 
and tranſient manner, as thoſe who attend ſufficiently 
to what paſſes in their own minds may perceive ; and 
this both makes the impreſſion a little deeper, and 
alſo ſerves to preſerve the order. If the perſon 
attempts to recollect ſoon after the impreſſion, 
the effect remaining in the brain is ſufficient to 
enable him to do this with the accuracy required 
and experienced; if a longer time intervenes, before 
ie attempts to recollect, ſtill the number of invo- 
luntary recurrencies makes up in ſome meaſure for 
che want of this voluntary recollection. However, 
dne power of recollection declines in general, and is 
| B b 4 entirely 
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entirely loſt by degrees, It confirms this reaſoning 
that a new ſet of ſtrong impreſſions deſtroys th 
power of recollection. For this muſt both oblits 
rate the effects of the foregoing impreſſions, and pr. 
vent the recurrency of the ideas. — Thirdly, As t 
ſingle impreſſions, which make the ſmall cluſters, 2 
not combined together at hazard, but according to: 
general tenor in nature, ſo the cluſters which make 
facts ſucceed each other according to ſome generd 
tenor likewiſe. Now this both leſſens the numby 
of varieties, and ſhews that the aſſociation betyer 
many of the cluſters, or rudiments, or one hundre 
links ſuppoſed to be wanting, is cemented altea 
This may be both illuſtrated and exemplified by the 
obſervation, that it 1s difficult to remember even well 
known words that have no connection with each other, 
and more ſo to remember collections of barbany 
terms ; whereas adepts in any ſcience remember the 
things of that ſcience with a ſurprizing exactneſs and 
facility. — Fourthly, Some cluſters are excluded from 
ſucceeding others, by ideas of inconſiſtency, impoſſ- 
bility, and by the methods of reaſoning, of which x 
become maſters as we advance in life. — Fifthly, The 
viſible impreſſions which concur in the paſt fact, by 
being vivid, and preſerving the order of place, often 
contribute greatly to preſerve the order of time 
and to ſuggeſt the cluſters which may be wanting, 
Sixthly, It is to be obſerved, that we think in word 
both the impreſſions and the recurrencies of iden 
will be attended with words; and theſe words, from 
the great uſe and familiarity of language, will fr 
themſelves ſtrongly in the fancy, and by fo doing 
bring up the aſſociated trains of ideas in the propa 
order, accurately or nearly. And thus, when a 
relates a paſt fact, the ideas do in ſome cal 
ſuggeſt the words, whilſt in others the words vg: 
geſt the ideas. Hence illiterate perſons do m 
remember nearly ſo well as others, ceteris paribus. 
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ſuppoſe the ſame is true of deaf perſons in a ſtill 


8 reater degree. But it ariſes hence alſo, that many 
W iſtakes in the ſubordinate circumſtances are com- 
re. itted in the relations- of paſt facts, if the relater 
th WW-cends to minute particulars. For the ſame reaſons 
u eſe miſtakes will be ſo affociated with the true facts 
(er a few relations, that the relater himſelf ſhall be- 
ere, that he remembers them diſtinctly. —Seventhly, 
e miſtakes which are committed both on the fore- 
ber Poing account and others, make conſiderable abate- 
n ents in the difficulty here to be ſolved. 

rd Fourthly, Let it now be aſked, in what the recol- 
. ion of a paſt fact, conſiſting of one hundred cluſters, 
the Ws above, differs from the tranſit of the ſame one 
ll. WW undred cluſters over the fancy, in the way of a re- 
er, WWcric? I anſwer, partly in the vividneſs of the cluſ- 
ou ers, partly and principally in the readineſs and ſtrength 
the f the aſſociations, by which they are cemented to- 
ether. This follows from what has been already de- 
on vered; but it may be confirmed alſo by many other 
f. bſervations.— Thus, firſt many perfons are known 


y relating the ſame falſe ſtory over and over again, 
e. by magnifying the ideas, and their aſſociations, at 
aſc to believe that they remember it. It makes as vi- 
id an impreſſion upon them, and hangs as cloſely to- 


ne, ether, as an aſſemblage of paſt facts recollected by 
— emory. — Secondly, All men are ſometimes at a 
ts Jo's to know whether cluſters of ideas that ſtrike 
en e fancy ſtrongly, and ſucceed each other readily 
- nd immediately, be recollections, or mere reveries. 


and the more they agitate the matter in the mind, 
e more does the reverie appear like a recollection. 
t reſembles this, that if in endeavouring to recollect a 
erſe, a wrong word, ſuiting the place, firſt occurs, 
nd afterwards the right one, it is difficult during the 


1;- en preſent agitation to diſtinguiſh the right one. 
ot afterwards, when this agitation is ſubſided, the 
- icht word eaſily regains its place. Perſons of irri- 
0 | . ; 5 
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table nervous ſyſtems are more ſubject to ſuch fall; 
cies than others. And madmen often impoſe Upon 
themſelves in this way, viz. from the vividnek, d 
their 1deas and affociations, produced by bodih 
. cauſes. The ſame thing often happens in dream 
The vividneſs of the new ſcene often makes it apper 
like one that we remember, and are well acquainte 
with. Thirdly, If the ſpecific nature of memory 
conſiſt in the great vigour of the ideas, and thei 
aſſociations, then, as this vigour abates, it ought t 
ſuggeſt to us a length of time elapſed; and u 
verſa, if it be kept up, the diſtance of time ought 
to appear contracted. Now this laſt is the caſe: fy 
the death of a friend, or any intereſting event, often 
recollected and related, appears to have happened but 
yeſterday, as we term it, viz. on account of the v. 
vidneſs of the cluſters, and their affociations, com. 
ſponding to the nature of a recent event. — Fourth, 
It is not, however, to be here ſuppoſed, that we 
have not many other ways of diſtinguiſhing real recol- 
lections from mere reveries. For the firſt are fup- 
ported by their connection with known and allowel 
facts, by various methods of reaſoning, and having 
been related as rea] recollections, &c. 
Fifthly, In like manner we diſtinguiſh a new place, 
book, perſon, &c. from one which we remember, 
ſuppoſing both to be preſented in like circumſtance, 
The parts, aſſociates, &c. of that which we remem- 
ber, ſtrike us more ſtrongly, are ſuggeſted by exci 
other, and hang together, which does not hold ofthe 
new. The old does alſo ſuggeſt many affociates 
which a new one in like circumſtances would na. 
And if from the then ſtate of fancy, the diſtance d 
time, &c. there be any doubt of theſe things, citht 
with reſpect to the old or new, a like doubt ariſes i 
reſpect of the memory. An attentive perſon mi 
oblerve, that he determines of ſuch things, whether 


they be old or new, by the vividneſs of the ideas, q 
= Ol | thei 
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ir power of ſuggeſting each other, and foreign 
ſociates. | | 


some perſons ſeem to ſuppoſe, that the ſoul ſur- 
dip ; one object, the old for inſtance, and comparing 
ms MW pich the impreſſions which a ſimiliar new one would 
ex cite, calls the old one an object remembered. But 
s is like ſuppoſing an eye within the eye to view 
ane pictures made by objects upon the retina. Not 
het mention, that the ſoul cannot in the ſame inſtant, 


ring the ſame d 1 ſurvey both the old and new, 
d compare them together; nor is there any evi- 
ce, that this is done in fact. A perſon who 
quires into the nature of memory, may indeed 
deavour to ſtate the difference between the impreſ- 
ons of old and new, as I have done here; bur this 
a ſpeculation that few perſons concern themſelves 
ith, whereas all remember and apply the words 
ative to memory, juſt as they do other words. We 
jay conclude therefore, that the difference of vivid- 
fs and connection in the ideas, with the other 
ociates of recollections, are a ſufficient foundation 
r the proper uſe of the words relative to the 
emory, juſt as in other like caſes. | | 
Sixthly, The peculiar imperfection of the memory 
children tallies with the foregoing account of this 
culty; and indeed this account may be conſidered 
a groſs general hiſtory of the ſucceſſive growth 
| the memory, in paſſing from childhood to adult 
ge. Children muſt learn by degrees the ideas of 
ngle impreſſions, the cluſters which I call rudi- 
ents, and the moſt uſual connections and combi- 
ations of theſe, They have alſo the uſe of words, 


ce of Wd of objects and incidents, as ſigns and ſymbols, 
cher ich the proper method of reaſoning upon them, to 
es un; and during their novitiate in theſe things their 
may i emories muſt labour under great imperfections. It 


ppears alſo, that the imperfections peculiar to chil- 
en correſpond in kind as well as degree to the rea- 


ſons 
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ſons here aſſigned for them. Their not being abet 
digeſt paſt facts in order of time is, in great nu 
fure, owing to their not having the proper uſe of t 
ſymbols, whereby time is denored. | 
Seventhly, The peculiar imperfection of the ny; 
mory in aged perſons tallies alſo with the foregiy 
account. The vibrations, and diſpoſitions to vibe 
in the ſmall medullary particles, and their aſfociatigg 
are all ſo fixed by the calloſity of the medullary ji 
ſtance, and by repeated impreſſions and recurrenciz 
that new impreſſions can ſcarce enter, that they ter 
ſeldom, and that the parts which do recur bringy 
old trains from eſtabliſhed aſſociations, inſtead 9 
continuing thoſe which were lately impreſſed. Heng 
one may almoſt predict what very old perſons wi 
ſay or do upon common occurrences. Which is il 
the caſe frequently with perſons of ſttong paſſing 
for reaſons that are not very unlike. When d 
perſons relate the incidents of their youth with get 
preciſion, it is rather owing to the memory of ma 
preceding memories, recollections, and relating 
than to the memory of the thing itſelf. 
Eighthly, In recovering from concuſſions, al 
other diſorders of the brain, it is uſual for the pate 
to recover the power of remembering the then-pt 
ſent common incidents for minutes, hours, and day 
by degrees; alſo the power of recalling the ev 
of his life preceding his illneſs. At length he rem 
vers this laſt power perfectly, and at the ſame tint 
forgets almoſt all that paſt in his illneſs, even thi 
things which he remembered, at firſt, for a day d 
two. Now the reaſon of this I take to be, that up 
a perfect recovery the brain recovers its natural 
i. e. all its former diſpoſitions to vibrate ; but tit 
ſuch as took place during the preternatural ſtate 
the brain, i. e. during his illneſs, are all obliteratt 
by the return of the natural ſtate. In like man 


dreams, which happen in a peculiar ſtate of hey 
i.. 


in ſleep, vaniſh, as ſoon as vigilance, a different 
ate, takes place. But if they be recollected imme- 
u eiy upon waking, and thus connected with the 
te of vigilance, they may be remembered. But 
ſhall have occaſion to be more explicit on this head 
the next ſection. | 
W Ninthly, It is very difficult to make any plauſible 
mectures why ſome perſons of very weak judg- 
ents, not much below idiots, are endued with a 
by WW extraordinary memory. This memory is 
OS erauy the power of recollecting a large group of 
US: ds, ſuppoſe, as thoſe of a ſermon, in a ſhort 


d readineſs; but then the whole is obliterated, 
er a longer time, much more completely than in 
rſons of common memories and judgments. One 
ay perhaps conjecture, that the brain receives all 
poſitions to vibrate ſooner in theſe perſons, and 


ay contribute to the firſt : for, new impreſſions may 
e place more deeply and preciſely, if there be few 
an ones to oppoſe them. The moſt perfect memory 
that which can both receive moſt readily, and retain 
oft durably. But we may ſuppoſe, that there are 
its, beyond which theſe two different powers 
not conſiſt with each other. a 

Tenthly, When a perſon deſires to recollect a thing 
at has eſcaped him, ſuppoſe the name of a perſon, 
viſible object, he recalls the viſible idea, or ſome 


: delire generally magnifying all the ideas and 
* Iociations ; and thus bringing in the aſſociation and 
e wanted, at laſt, However, if the deſire be great, 

changes the ſtate of the brain, and has an oppoſite 
Ie; ſo that the deſired idea does not recur, 
. | all has ſubſided; perhaps not even then. 


ture of memory; as may be eaſily ſeen from the 
| foregoing 
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e after they are heard, with wonderful exactneſs 


s them go ſooner, than in others. And the laſt 


er aſſociate, again and again, by a voluntary power, 


Eleventhly, All our voluntary powers are of the 
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foregoing account of it, compared with the accu 
of the voluntary powers given in the firſt chm 

And it agrees remarkably with this, that, in mot 

affections of the memory, the voluntary adi 

ſuffer a like change and imperfection. 

Twelfthly, For the ſame reaſons the whole pop 

ers of the ſoul may be referred to the memory, whe 

taken in a large ſenſe. Hence, though ſome perk 
may have ſtrong memories with weak judgment 
yet no man can have a ſtrong judgment with a vel 

original power of retaining and remembering, 


10 
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8 ©.-% 
or IMAGINATION, REVERIES, AND DREAMS. 


Pp. & 1 


To examine how far the Phenomena of Imagination, 
Reveries, and Dreams, are agreeable to the foregoing 
Theory. 


Tax recurrence of ideas, efpecially viſible and 
wdible ones, in a vivid manner, but without any 
ecard to the order obſerved in paſt facts, is aſcribed 
o the power of imagination or fancy. Now here 
ye may obſerve, that every ſucceeding thought is the 
eſult either of ſome new impreſſion, or of an aſſo- 
ation with the preceding. And this' 1s the com- 
on opinion, It is impoſſible indeed to attend ſo 
inutely to the ſucceſſion of our ideas, as to diſtin- 
puiſh and remember for a ſufficient time the very 
mpreſſion or aſſociation which gave birth to each 
ought; but we can do this as far as it can be 
xpeſted to be done, and in ſo great a variety of 
nſtances, that our argument for the prevalence of 
he foregoing principle of aſſociation in all inſtances, 
xcept thoſe of new impreſſions, may be eſteemed 
complete induction. | 

A reverie differs from imagination only in that the 
perſon being more attentive to his own thoughts, 
nd lefs diſturbed by foreign objects, more of his 


ew impreſſions. 

It is to be obſerved, however, that in all the caſes 
imagination and reverie the thoughts depend, in 
part, upon the then ſtate of body or mind. 


A. leaſurable or painful ſtate of the ſtomach or brain, 
| | Joy 


deas are deducible from aſſociation, and fewer from 
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joy or grief, will make all the thoughts warp the 
own way, little or much. But this exception is 2 
agreeable to the foregoing theory, as the genera 
prevalence of aſſociation juſt laid down. 

We come next to dreams. I ſay then, that dream 
are nothing but the imaginations, fancies, or reye. 
ries of a ſleeping man; and that they are deducibe 
from the three following cauſes, viz. Firſt, The in. 
preſſions and ideas lately received, and particularly 
thoſe of the preceding day. Secondly, The ſtate of 
the body, particularly of the ſtomach and brain, 
And, Thirdly, Aſſociation. 

That drearns are, in part, deducible from the im- 
preſſions and ideas of the preceding day, appears from 
the frequent recurrence of theſe in greater or leſſer 
cluſters, and eſpecially of the vifible ones, in our 
dreams. We ſometimes take in ideas of longer date, 
in part, on account of their recency : however, in 
general, ideas that have not affected the mind for 
ſome days, recur in dreams only from the ſecond or 
third cauſe here aſſigned. 

That the ſtate of the body affects our dreams, 1s 
evident from the dreams of ſick perſons, and «f 
thoſe who labour under indigeſtions, ſpaſms, and 
flatulencies. | | | 

Laſtly, We may perceive ourſelves to be carried 
on from one thing to another in our dreams party 
by aſſociation. N | 

It is alſo highly agreeable to the foregoing theo 
to expect, that each of the three foregoing cauſes 
| ſhould have an influence upon the trains of ideas 

that are preſented in dreams. 

Leet us now ſee how we can ſolve the moſt uſul 
hænomena of dreams upon theſe principles. 

Firſt, then, The ſcenes which preſent themſels 
are taken to be real. We do not conſider them 
the work of the fancy; but ſuppoſe ourſelves pie. 

ſent, and actually ſeeing and hearing what = 
| - | 0 
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ow this happens, Firſt, Becauſe we have'no other 
yeality to oppoſe to the ideas which offer themſelves, 
whereas in the common fiftions of the fancy, while 
e are awake, there is always a ſet of real external 
objects ſtriking ſome of our ſenſes, and precluding 
a like miſtake there: or, if we become quite inatten- 


ible hive to external objects, the reverie does fo far 
in. put on the nature of a dream, as to appear a reality. 
larly Secondly, The trains of viſible ideas, which occur 
te of Min dreams, are far more vivid than common viſible 


ideas; and therefore may the more eaſily be taken for 
tual impreſſions. For what reaſons theſe ideas 
ſhould be ſo much more vivid, I cannot preſume to 


fay. I gueſs, that the excluſion of real impreſſions 
eſſer 3s ſome ſhare, and the increaſed heat of the brain 
our may have ſome likewiſe. The fact is moſt obſerva- 
dat, die in the firſt approaches of ſleep ; all the viſible 


ideas beginning then to be more than uſually glaring. 
Secondly, There is a great wildneſs and incon- 
ſiſtency in our dreams. For the brain, during ſleep, 
is in a ſtate ſo different from that in which the uſual 
aſſociations were formed, that they can by no means 
take place as they do during vigilance. On the con- 
trary, the ſtate of the body ſuggeſts ſuch ideas, 
amongſt thoſe that have been lately impreſſed, as are 
moſt ſuitable to the various kinds and degrees of 


arty WW pleaſant and painful vibrations excited in the ſtomach, 
brain, or ſome other part. Thus a perfon who has 
cory taken opium, ſees either gay ſcenes, or ghaſtly ones, 
wſes arcording as the opium excites pleaſant or painful 
deas, vibrations in the ſtomach. Hence it will follow, that 


Ideas will riſe ſucceſſively in dreams, which have no 
ſuch connection as takes place in nature, in actual 
impreſſions, nor any ſuch as is deducible from aſſo- 
cation. And yet, if they riſe up quick and vividly 
one after another, as ſubje&s, predicates, and other 
allociates, uſe to do, they will be affirmed of each 
other, and appear to hang together. Thus the ſame 
perſon appears in two places at the ſame time; two 

cl. I. C c perſon 
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perſons appearing ſucceſſively in the ſame place eg. 
leſce into o; a brute is ſuppoſed to ſpeak (whe 
the idea of a voice comes from that quarter) or to hay 
dle; any idea, qualification, office, &c. coinciding jy 
the inſtant of time with the idea of one's elf, or d 
another perſon, adheres immediately, &c. &c. 

Thirdly, We do not take notice of, or are offends 
at, theſe inconſiſtencies; but paſs on from one ty 
another. For the aſſociations, which ſhould lead u 
thus to take notice, and be offended, are, as it ver, 
aſleep; the bodily cauſes alſo hurrying us on to ney 
and new trains ſucceſſively. But if the bodily ſtur 
be ſuch as favours ideas of anxiety and perplexiy, 
then the inconſiſtency, and apparent impoſſibility, 
occurring in dreams, are apt to give great diſturbang 
and uneaſineſs. It is to be obſerved likewiſe, tha 
we forget the ſeveral parts of our dreams, very faf 
in paſſing from one to another; and that this leſſen 
the apparent inconſiſtencies, and their influences, 

Fourthly, It is common in dreams for perſons wi 
appear to themſelves to be transferred from one place 
to another, by a kind of failing or flying motion 
This ariſes from the change of the apparent magn- 
tude and poſition of the images excited in the bran, 
this change being ſuch as a change of diſtance and 
' Poſition in ourſelves would have occaſioned. Whit 
ever the reaſons be, for which viſible images are & 
Cited in ſleep, like to the objects with which we con 
verſe when awake, the ſame reaſons will hold ft 
changes of apparent magnitude and poſition all; 
and theſe changes in fixed objects, being conſtant 
aſſociated with motions in ourſelves when aueh 
will infer theſe motions when aſleep. But tit 
we cannot have the idea of the vis inertie of dl 
own bodies, anſwering to the impreſſions in walking; 
becauſe the nerves of the muſcles either do not adm 


of ſuch miniature vibrations in ſleep ; or do not 1 


7 
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mit ideas to the mind in conſequence thereof; 
hence we appear to ſail, fly, or ride. Yet ſometimes 


han Na perſon ſeems to walk, and even to ſtrike, juſt as in 
no in ocker caſes he ſeems to feel the impreſſion of a foreign 


body on his ſkin. . | 
Thoſe who walk and talk in their ſleep, have evi- 
ently the nerves of the muſcles concerned fo free, as 
that vibrations can deſcend from the internal parts of 
e brain, the peculiar reſidence of ideas, into them. 


were, At the ſame time the brain itſelf is fo oppreſſed, that 
ne they have ſcarce any memory. Perſons who read in- 
ſtate Mattentively, 1. e. ſee and ſpeak almoſt without remem- 
xi, bering, alſo thoſe who labour under ſuch a morbid 
ily, oss of memory, as that though they ſee, hear, ſpeak, 
ance Wand act, pro re nata, from moment to moment, yet 

, tha icy forget all immediately, ſomewhat reſemble the 
y fall Wpcrſons who walk and talk in ſleep. 1 

les WW Fifthly, Dreams conſiſt chiefly of viſible imagery. 


his agrees remarkably with the perpetual impreſ- 
ſions made upon the optic nerves and correſponding 
parts of the brain during vigilance, and with the diſ- 


otion inctneſs and vividneſs of the images impreſſed, 
ag. We may obſerve alſo, that the viſible imagery in 
ban reams is compoſed, in a conſiderable degree, of 


fragments of viſible appearances lately impreſſed. 


Vhat- BF or the diſpoſition to theſe vibrations muſt be greater 
e ban to others, cæteris paribus, at the ſame time that 
c. the imperfection and interruption of the aſſocia- 
du ons, only fragments, not whole images, will gene- 
allo; Wally appear. The fragments are ſo ſmall, and fo 
tant WWntermixed with other fragments and appearances, 
wal at It is difficult to trace them up to the preceding 
tu; the ſhortneſs of our memory contributing alſo 
it our Wot a little thereto. | 

king; It happens in dreams, that the ſame fictitious 
zun Places are preſented again and again at the diſtance 
_ 2 and months, perhaps during the whole courſe 

e life, 


Theſe places are, I ſuppoſe, compounded 
C2 | af 
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at firſt, probably early in youth, of fragments of rey 
places, which we have ſeen. . They afterwards recy 
in dreams, becauſe the ſame ſtate of brain recur, 
and when this has happened for ſome ſucceſſion, 
they may be expected to recur at intervals dur 
life. But they may alſo admit of variations, che. 
cially before frequent recurrency has eſtabliſhed and 
fixed them. EE. 

Sixthly, It has been obſerved already, that many 
of the things which are preſented in dreams, apper 
to be remembered by us, or, at leaſt, as familiar ty 
us; and that this may be ſolved by the readinek 
with which they ſtart up, and ſucceed one anothe, 
in the fancy. | | | 

Seventhly, It has alſo been remarked, that dream 
ought to be ſoon forgotten, as they are in fact; be. 
cauſe the ſtate of the brain ſuffers great changes in 
paſſing from ſleep to vigilance. The wildneſs and 
inconſiſtency of our dreams render them ſtill mor 
liable to be forgotten. It is ſaid, that a man may x- 
member his dreams beſt by continuing in the fame 
poſture in which he dreamt ; which, if true, would 
be a remarkable confirmation of the doctrine of vibre- 
tions; ſince thoſe which take place in the medullary 
ſubſtance of the brain would be leaſt diſturbed and 
obliterated by this means. 4 | 

Eighthly, The dreams which are preſented in the 
firſt part of the night are, for the moſt part, much 
more confuſed, irregular, and difficult to be remen- 
bered, than thoſe which we dream towards the mom. 
ing; and theſe laſt are often rational to a conſiderabl 
degree, and regulated according to the uſual courk 
of our aſſociations. For the brain begins then to - 
proach to the ſtate of vigilance, or that in which ti 

” uſual aſſociations were formed and cemented. Flos. 
ever, aſſociation has ſome power even in wild and 
inconſiſtent dreams. a : om 
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red Cor. 1. As the prophecies were, many of them, 
cur communicated in the way of divine viſions, trances, 
urs; or dreams, ſo they bear many of the foregoing 
0s, marks of dreams. Thus they deal chiefly in viſible 


magery ; they abound with apparent impoſſibilities, 
and deviations from common life, of which yet the 
prophets take not the leaſt notice: they ſpeak of new 
ings as of familiar ones; they are carried in the 


int from place to place; things requiring a long 
pea eries of time in real life, are tranſacted in the pro- 
15 phetical viſions, as ſoon as ſeen; they aſcribe to 
ne 


themſelves and others new names, offices, &c. every 
thing has a real exiſtence conferred upon it ; there 
are fingular combinations of fragments of viſible 
pppearances; and God himſelf is repreſented in 
a viſible ſhape, which of all other things muſt be 


5 1 Wnoſt offenſive to a pious Jew. And it ſeems to me, 
and at theſe, and ſuch like criterions might eſtabliſh 
mare the genuineneſs of the prophecies, excluſively of all 

) © iWMother evidences. | | 

" Cor. 2. The wildneſs of our dreams ſeems to be 


of ſingular uſe to us, by interrupting and breaking the 
ourſe of our aſſociations. For, if we were always 
awake, ſome accidental aſſociations would be fo 
much cemented by continuance, as that nothing could 
afterwards disjoin them ; which would be madneſs. 

Cor. 3. A perſon may form a judgment of the 
[tate of his bodily health, and of his temperance, by 
the general pleaſantneſs or unpleaſantneſs of his 
ireams, There are alſo many uſeful hints relating to 
the ſtrength of our paſſions deducible from them. 
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of IMPERFECTIONS IN THE RATION 
| SQ FACULTY, | 


R Q Fo XCII. 


To examine how far Deviations from ſound Reaſm, ad 
Alitnations of Mind, are agreeable to the firegin 
Thevry. | ; | 


. 


Map . differ from others in that they judg 
wrong of paſt or future facts of a common natur; 
that their affections and actions are violent and df. 
ferent from, or even oppoſite to, thoſe of othen 
upon the like occaſions, and ſuch as are contrary v 
their true happineſs ; that their memory is fallaciow, 
and their diſcourſe incoherent ; and that they loſe, i 
great meaſure, that conſciouſneſs which accompanis 
our thoughts and actions, and by which we connef 
ourſelves with ourſelves from time to time, Thek 
circumſtances are variouſly combined in the varoy 
kinds and degrees of madneſs ; and ſome of then 
take place in perſons of ſound minds, in certain d. 
grees, and for certain ſpaces of time; ſo that het, 
as in other cafes, it is impoſſible to fix preciſe limit 
E:. | and to determine where ſoundneſs of mind ends, 1 
madneſs begins. I will make ſome ſhort remark 
deduced from the theory of theſe papers, upon ir 
following ſtates of mind, which all bear ſome it 
tion to one another, and all differ from the perfect 
of reaſoning natural to adults, according to the ord 

nary courſe of things, viz. 
1. The erroneouſneſs of the judgment in child 

and idiots. | 
2. The dotage of old perſons. 

3. Drunkenneſs. 


— ·˙ — — — OG Gay 


L 


+ 


4. The deliriums attending acute or other diſtem- 

pers. ; | | 5 me” 
c. The frequent recurrency of the ſame ideas in a 

ourſe of ſtudy, or otherwile. | 

6. Violent paſſions. 

7. Melancholy). 

8. Madneſs, 


(AL 


or THE ERRONEOUSNESS OF THE JUDGMENT 
IN CHILDREN AND IDIOTS. 


Children often miſrepreſent paſt and future facts ; 
eir memories are fallacious; their diſcourſe incohe- 
nt; their affections and actions diſproportionate to 


ary tions made above concerning the methods in which 
ce learn to remember and relate paſt facts, to judge 
le, Uf future ones, to reaſon, and to expreſs ourſelves 
pana utably to each occaſion; alſo in which our hopes 
cad fears are made to depend upon ſymbols. No 


particular account is therefore required for theſe phæ- 
omena ; they are ſtrictly natural; and many of the 
hief reaſons for the imperfection of the memory 


in nd judgment in children occurring perpetually, and 
ber eing very obvious, it is not uſually ſuppoſed, that 
lms Wy particular account is required. However, if an 
s, i dult ſhould become ſubject to a like erroneouſneſs, 
r would evidently be one ſpecies of madneſs; as 
on 0Watuity or idiotiſm is. Here the brain labours under 
euch an original diſorder, as either not to receive a 
„ lipoſition to the miniature vibrations in which ideas 
0 


onſiſt, and whence voluntary motions are derived, 
dut with great difficulty; or, if it receives ſuch diſ- 
politions readily, they have not the uſual permanency ; 
a both which caſes it is evident, that the memory, 
ith all the faculties thereon depending, muſt 


e value of the things deſired and purſued; and 
he connecting conſciouſneſs is in them as yet imper- 
ect. But all this follows naturally from the obſer- 


C 0-4 con- 


* 
n 


in the rational Facully, _ 391 


392 D Imperfeftions 


continue in an imperfect ſtate, ſuch as is obſerved i 
idiots. The want of the connecting conſciouſneſs i 
children and idiots, and indeed in maniacs of yarigg 
kinds, excites our pity in a peculiar manner, this co. 
necting conſciouſneſs being eſteemed a princi 
ſource and requiſite of happineſs. Their helple. 
neſs, and the dangers to which they are expoſe 
without foreſeeing them, contribute alſo to enhanc 

our compaſſion. 


OF DOTAGE. 


The dotage of old perſons is oftentimes ſome. 
thing more than a mere decay of memory, Fa 
they miſtake things preſent for others, and they 
diſcourſe is often foreign to the objects that are pr. 
ſented to them. However, the imperfection of thei 
memories in reſpect of impreſſions but juſt made 
or at ſhort intervals of paſt time, is one principal ſource 
of their miſtakes. One may ſuppoſe here, that th 
parts of the brain, in which the miniature vibration 
belonging to ideas have taken place, are decayed i 
a peculiar manner, perhaps from too great uſe, wil 
the parts appropriated to the natural, vital, and animd 
motions, remain tolerably perfect. The ſinuſes of the 
brain are probably conſiderably diſtended in thef 
| Caſes, and the brain itſelf in a languiſhing ſtate; fo 
there ſeems to be a conſiderable reſemblance be. 
tween the inconſiſtencies of ſome kinds of dotage, ad 
thoſe of dreams. Beſides which it may be obſerved 
that in dotage the perſon is often ſluggiſh and lethargc; 
and that as a defect of the nutritive faculty in tl 
brain will permit the ſinuſes to be more eafily di 
tended, ſo a diſtention of the ſinuſes, from this of 
any other cauſe,- may impede the due nutrition 
the brain. We ſee that, in old perſons, al the 
parts, even the bones themſelves, waſte, and gro# 

eſs, Why may not this happen to the brain, de 


origit 
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ed n orioin of all, and ariſe from an obſtruction of the 
e& in ; Fniteſimal veſſels of the nervous ſyſtem, this ob- 
iow gruction cauſing ſuch a degree of opacity, as greatly 
cob. to abate, or even to deſtroy the powers of aſſociation 
cipd and memory? At the ſame time vibrations, fo- 
ples. reien to the preſent objects, may be excited from 
poled Mcauſes reſiding in the brain, ſtomach, &c. juſt as in 
nance BW deep. | as Dong ended 


OF DRUNKENNESS. 


The common and immediate effect of wine is to 


into the ſeparate parts thereof, as are attended with 
a moderate continued pleaſure. This it ſeems to do 


: Pie-WWMchicfly by impreſſing agreeable ſenſations upon the 
ther E aomach and bowels, which are thence propagated 
_ into the brain, continue there, and alſo call up the 
dure 


ſeveral aſſociated pleaſures that have been formed 
from pleaſant impreſſions made upon the alimentary 
duct, or even upon any of the external ſenſes. But 
vine has alſo probably a conſiderable effect of the 


wh fame kind, after it is abſorbed by the veins and lac- 
nnd WW -als, viz. by the impreſſions which it makes on the 
of the WW lids, conſidered as productions of the nerves, while 
thee ir circulates with the fluids in an unaſſimilated ſtate, 
„ in the fame manner, as has been already obferved 
e be. Mot opium; which reſembles wine in this reſpect 
ee, that it produces one ſpecies of temporary mad- 
neh ness. And we may ſuppoſe, that analogous obſer- 
"oo vations hold with regard to all the medicinal and poi- 
n. 7 ſonous bodies, which are found to produce conſider- 
y d able diſorders in the mind; their greateſt and moſt 
4 immediate effect ariſes from the impreſſions made on 
* the ſtomach, and the diſorderly vibrations propa- 
| gated thence into the brain; and yet it ſeems pro- 
* bable, that ſuch particles as are abſorbed, produce a 
. * imilar effect in circulating with the blood. | 

© 


diſpoſe to joy, i. e. to introduce ſuch kinds and de- 
orees of vibrations into the whole nervous ſyſtem, or 


* 

EY 

4 
i 
| 


| 
| 


Wine, 
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Wine, after it is abſorbed, muſt rarefy the blood 
and conſequently diſtend the veins and ſinuſes, ſo a 
to make them compreſs the medullary ſubſtance, au 
the nerves themſelves, both in their origin and pn. 
greſs; it muſt therefore diſpoſe to ſome degree of: 
palſy of the ſenſations and motions ; to which then 
will be a farther diſpoſition from the great exhauſtich 
of the nervous capillaments, and medullary ſubſtance 
which a continued ſtate of gaiety and mirth, with the 
various expreſſions of it, has occaſioned, 

It is moreover to be noted, that the pleaſant vi. 
brations producing this gaiety, by riſing higher and 
higher perpetually, as more wine 1s taken into the 
ſtomach and blood veſſels, come at laſt to border upon, 
and even to paſs into, the diſagreeable vibrations be- 
longing to the paſſions of anger, jealouſy, envy, &. 
more eſpecially if any of the mental cauſes of theſe be 
preſented at the ſame time. 

Now it ſeems, that, from a compariſon of theſe and 
ſuch like things with each other, and with what i 
delivered in other parts of theſe papers, the peculiar 
temporary madneſs of drunken perſons might receie 
a general explanation. Particularly it ſeems naturd 
to expect, that they ſhould at firſt be much diſpoſed 
to mirth and laughter, with a mixture of ſmall in 
conſiſtencies and abſurdities ; that theſe laſt ſhould in. 
creaſe from the vivid trains which force themſelves 
upon the brain, in oppoſition to the preſent reality; 
that they ſhould loſe the command and ſtability of the 
voluntary motions from the prevalence of confuſe! 
vibrations in the brain, ſo that thoſe appropriated 
to voluntary motion cannot deſcend regularly as uſual; 
but that they ſhould ſtagger, and ſee double: thi 
quarrels and contentians ſhould ariſe after ſome time; 
and all end at laſt in a temporary apoplexy. And it 
very obſervable, that the free uſe of fermented |: 
quors diſpoſes to paſſionateneſs, to diſtempers . 
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blood, de head, to melancholy, and to downright mad- 
ſo v FG; all which things have alſo great connections 
© and With each other. VVA * 
d pn. The fickneſs and head-ach which drunkenneſs 
coli ccaſions the ſucceeding morning, ſeem to ariſe, the 
ther from the immediate impreſſions made on the 
wſtio nerves of the ſtomach ; the ſecond from the peculiar 
tance, ſympathy which the parts of the head, external as 
th the ell as internal, have with the brain, the part princi- 

: pally affected in drunkenneſs, by deriving their nerves 
LY immediately from it. | 
0 the OF DELIRIUMS. 
my come next to conſider the deliriums which ſome- 
| &. tines attend diſtempers, eſpecially acute ones. In 
of by Wc a diſagreeable ſtate is introduced into the ner- 

vous ſyſtem by the bodily diſorder, which checks the 

end ie of pleaſant aſſociations, and gives force and 
hat is guickneſs to diſguſtful ones; and which conſequently 
cul WY 211d of itfelf alone, if ſufficient in degree, vitiate 
-ceive and diſtort all the reaſonings of the ſick perſon. But, 
aum beſides this, it ſeems, that, in the deliriums attend- 
li diſtempers, a vivid train of viſible images forces 
all in tle]f upon the patient's eye; and that either from a 
1d in. WY order in the nerves and blood veſſels of the eye 
er itſelf, or from one in the brain, or one in the alimen- 
aliy; ur duct, or, which is moſt probable, from a con- 
of the currence of all theſe. It ſeems alſo, that the wild diſ- 
ul courſe of delirious perſons is accommodated to this 
. train in ſome imperfect manner; and that it becomes 
ifual; ſo wild, partly from the incoherence of the parts 
„ tha of this train, partly from its not expreſſing even this 
me; n coherent train adequately, but deviating into ſuch . 
1 itis BY Phraſes as the vibrations excited by the diſtemper 
* in the parts of the brain correſponding to the auditory 
rs of AY "frees, or in parts ſtill more internal, and conſe- 


quently the ſeats of ideas purely intellectual, pro- 
duce 
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duce by their aſſociated influence over the oroan 

of ſpeech. | os 
That delirious perſons have ſuch trains forced 
the eye from internal cauſes, appears probable fon 

hence, that when they firſt begin to be deliriow 

and talk wildly, it is generally at ſuch times only x 
they are in the dark, ſo as to have all viſible object 
excluded ; for, upon bringing a candle to them, and 
preſenting common objects, they recover themſelyg, 
and talk rationally, till the candle be removed agin 
For hence we may conclude, that the real objeft 
overpower the viſible train from internal cauſes, whik 
the delirium is in its infancy ; and that the patient 
relapſes, as ſoon as he is ſhut up in the dark, becauſe 

the viſible train from internal cauſes overpowers tha 
which would riſe up, was the perſon's nervous ſ 
in a natural ſtate, according to the uſual courſe d 
aſſociation, and the recurrent recollection of the 
place and circumſtances in which he is ſituated, I 
degrees the viſible train, from internal cauſes, grow 
ſo vivid, by the increaſe of the diſtemper, as eva 
to overpower the impreſſions from real objects, x 
leaſt frequently, and jn a great degree, and (6 asto 
intermix itſelf with them, and to make an inconſil 
ency in the words and actions; and thus the patient 
becomes quite delirious. 1 
Perſons inclining to be delirious in diſtempers at 
moſt apt to be ſo in going to ſleep, and in waking fron 
| ſleep; in which circumſtances the viſible trains ar 

more vivid, than when we are quite awake, as hu 
been obſerved above. 

It caſts alſo ſome light upon this ſubject, that ut 
and coffee will ſometimes occaſion ſuch trains; and 
that they ariſe in our firlt attempts to ſleep after thel 
liquors. „ 1 5 

As death approaches, the deliriums attending di 
tempers abound with far more incoherences and incoſ- 
ſiſtencies, than any other ſpecies of alienations 


i Wits 
0 : Wil 
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mind; which may eaſily be conceived to be the 
E. :iral reſult of the entire confuſion" and diſorder 
ich then take place in the nervous ſyſtem. How- 
er, there- are fome caſes of death, where the ner- 
ous ſyſtem continues free from this confuſion to the 


Ir , 
— ſt, as far as the by-ftanders can judge. 
” of THE FREQUENT RECURRENCY OF. | 


THE SAME IDEAS. 


ſelves I > 
agin WW When a perſon applies himſelf to any particular 
jets ay, ſo as to fix his attention deeply on the ideas 
, whi nd terms belonging to it, and to be very little con- 
patent erſant in thoſe of other branches of knowledge, it is 
ecau WMommonly obſerved, that he becomes narrow-minded, 
s that Mrongly perſuaded of the truth and value of many 
my hings in his own particular ſtudy, which others 
re 


hink doubtful or falſe, or of little importance, and 
fter ſome time ſubject to low ſpirits, and the hypo- 


» 5 ondriacal diſtemper. Now all this follows from 
grow N bſervations already made. The perpetual recur- 
seu ency of particular ideas and terms makes the vi- 
cis, a Wrations belonging thereto become more than ordina- 
* hy vivid, converts feeble aſſociations into ſtrong ones, 


nd enhances the ſecondary ideas of dignity and 
ſteem, which adhere to them, at the ſame time that 
lll theſe things are diminiſhed in reſpect of other ideas 


rs at nd terms, that are kept out of view; and which, 
g from WW they were to recur in due proportion, would op- 
11 bole and correct many aſſociations in the particular 
as 


tudy, which are made not according to the reality 
pf things, and keep down our exorbitant opinions 
df its importance. The ſame perpetual recurrency 
f vibrations, affecting one and the ſame part of the 
ran, in nearly one and the ſame manner, muſt irri- 
ate it at laſt, ſo as to enter the limits of pain, and 
Bpproach to the ſtates peculiar to fear, anxiety, 
lelpondency, peeviſhneſs, jealouſy, and the reſt of 
e tribe of hypochondriacal paſſions. 
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- Sleep, which preſents ideas at hazard, as one may 
fay, and with little regard to prior aſſociations, ſeems 
to be of the greateſt uſe in keeping off the hypo- 
chondriacal diſtemper in ſuch perſons : however 
without a change of ſtudies, this, with great narroy. 
mindedneſs, will probably come at laſt. | 
It follows from the ſame method of reafoni 
that ſince the concerns of religion are infinite, ſo thy 
we can never over-rate them, we ought to make the 
ideas, motives, and affections, of this kind, recy 
as often as poſſible. And if this be done in a tmp 
_ catholic ſpirit, with all that variety of actions which 
our duty to God, our neighbour, and ourſelyes, x. 
quires, there will be no danger of introducing either 
narrow-mindedneſs or hypochondriaciſm. And i 
ought to be eſteemed the ſame kind and degree of al. 
enation of mind to undervalue a thing of gien 
importance, as to overvalue one of ſmall. 


— wo ot 


OF VIOLENT PASSIONS. 


Perſons that are under the influence of ſtrong pi 
fions, ſuch as anger, fear, ambition, diſappointment 
have the vibrations attending the principal ides 
ſo much increaſed, that theſe ideas cling together 
i. e. are aſſociated in an unnatural manner; at the 
ſame time that the eagerneſs and violence of the 
_ paſſion prevent the formation of ſuch aſſociations 
or obſcure them, if already formed, as are requiſite fo 
the right apprehenſion of the paſt and future fact 
which are the objects of this paſſion. Violent pi 
ons muſt therefore diſorder the underſtanding and 
judgment, while they laſt; and if the ſame paſa 
returns frequently, it may have ſo great an effect upon 
the aſſociations, as that the intervention of foreign 
| ideas ſhall not be able to ſer things to rights, a 
| break the unnatural bond. The ſame increaſe of v. 
rations makes all the principal ideas appear to a 


in the rational Faculty. 1” | 399 
}, with the peculiar intereſting concern ſuppoſed to 


Fo, dow from perſonal identity; ſo that theſe vibrations 
hy Ierert a reflected influence upon themſelves by this 
Ks means. And thus it appears, that all violent paſſions 


muſt be temporary madneſſes, and all habits of them 
permanent ones, agreeably to the judgment of the 
wiſe and good in theſe things. It appears alſo, that vio- 
ent fits of paſſion, and frequent recurrencies of them, 
uſt, from the nature of the body, often tranſport 
perſons, ſo that they ſhall not be able to recover them- 


* ſelves, but fall within the limits of the diſtemper called 
which madneſs emphatically. . | _ 
$, re. ; T 

either OF MELANCHOLY. 


The next ſpecies of alienations of the mind is 
melancholy. Vapours, hypochondriacal and hyſte- 
rical diſorders, are comprehended under this claſs. 
he cauſes of it are ſelf- indulgence in eating and 
drinking, and particularly in fermented liquors, want 
of due bodily labour, injuries done to the brain by 
fevers, concuſſions, &c. too much application of 
the mind, eſpecially to the ſame objects and ideas, 
olent and long-continued paſſions, profuſe evacua- 
ions, and an hereditary diſpofition ; which laſt we 
ay ſuppoſe to conſiſt chiefly in an undue make of 


he brain, 


In women the uneaſy ſtates of the uterus are 
propagated to the brain, both immediately and 
ediately, i. e. by firſt affecting the ſtomach, and 


cpu. OG the brain. In men the original diſorder 
„en begins, and continues for a long time, chiefly 
"(oo n che organs of digeſtion. "ns 


The cauſa proxima of melancholy is an irritability 


Ks f the medullary ſubſtance of the brain, diſpoſing it 
on flight occaſions to ſuch vibrations as enter the 
of vi. ts of pain; and particularly to ſuch kinds and 
alen eres, as belong to the uneaſy paſſions of fear, ſor- 


ou, anger, jealouſy, &c. And as theſe vibrations, 
$8 = | when 


# 
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when the paſſions are not in great exceſs, do not tmuck 
tranſgreſs the limits of pleafure, it will often happa 
that hypochondriac and hyſteric perſons ſhall be It 
to be tranſported with joy from trifling cauſes, wi 
be, at times, difpoſed to mirth and laughter, The 
are alſo very fickle and changeable, as having thy 
deſires, hopes, and fears, increaſed far beyond ther 
natural magnitude, when they happen to fall in vid 
ſuch a ſtate of brain as favours them. 

It often happens to theſe perſons to have very abſu 
| deſires, hopes, and fears; and yet, at the fame ting 
to know them to be abſurd; and, in conſequent 
thereof, to reſiſt them. While they do this, we my 
reckon the diſtemper within the . bounds of mela- 
choly ; but when they endeavour to gratify very abſud 
defires, or are permanently perſuaded of the reality 
very groundleſs hopes and fears, and eſpecially if thy 
loſe the connecting conſciouſneſs in any great degree, 
and violate the rules of decency and virtue (the ab. 
ciations of this kind being overpowered, as it were, i 
the ſame manner as they are ſometimes in dreams), ue 
may reckon the diftemper to have paſſed into ma 
neſs, ſtrictly ſo called; of which I now come to ſpei 
in a general brief way. | 


SS Yum V ad 


OF MADNESS. 


The cauſes of madneſs are of two kinds, body 
and mental. That which ariſes from bodily cal 
is nearly related to drunkenneſs, and to the deliriuns 
attending diſtempers. That from mental cauſes 
of the ſame kind with temporary alienations of f 
mind during violent paſſions, and with the prejuds 
and opinionativeneſs, which much application to d 
ſet of ideas only occaſions. 

We may thus diſtinguiſh the cauſes for the mot 
eaſy conception and analyſis of the ſubject ; but, 
fact, they are both united for the moſt pe. I 
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tuck iÞþodily cauſe lays hold of that paſſion or affection, which 
apr moſt diſproportionate ; and the mental cauſe, when 
be bat is primary, generally waits till ſome bodily diſ- 
5 M emper gives it full ſcope to exert itſelf, Agreeably 


o this, the prevention and cure of all kinds of mad- 
eſs require an attention both to the body and mind; 
which coincides in a particular manner with the 
general doctrine of theſe papers. | 

It is obſerved, that mad perſons often ſpeak ration- 


abi y and conſiſtently upon the ſubjects that occur, 
tine provided that ſingle one which moſt affects them, be 
quence ept out of view. And the reaſon of this may be, 
e mat whether they firſt became mad, becauſe a parti- 
meln. rular, original, mental uneaſineſs falls in with an acci- 


lental, bodily diſorder; or becauſe an original, 
bodily diſorder falls in with an accidental mental 


ie de; it muſt follow, that a particular ſet of ideas 
degree all be extremely magnified, and, conſequently, an 
ge natural aſſociation of ſameneſs or repugnancy be- 
ere, een them generated, all other ideas and aſſociations 


emaining nearly the ſame. Thus, ſuppoſe a perſon, 
yhoſe nervous ſyſtem is diſordered, to turn his 
oughts accidentally to ſome barely poſſible good or 
vil, If the nervous diſorder falls in with this, it in- 
reaſes the vibrations belonging to its idea ſo much, 
Is to give it a reality, a connection with ef. For 
e diſtinguiſh the recollection and anticipation of 


boah lings relating to ourſelves, from thoſe of things re- 
cu eing to other perſons, chiefly by the difference of 
dun trength in the vibrations, and in their coaleſcences 
* cch each other. When one falſe poſition of this kind 


$ admitted, it begets more of courſe, the ſame bodily 
nd mental cauſes alſo. continuing; but then this pro- 
ls ſtops after a certain number of falſe poſitions 

re adopted from their mutual inconſiſtency (unleſs 
whole nervous ſyſtem be deranged); and it is 


_ ten confined to a certain kind, as the iraſcible, the 
, TWcrifying, &c. 
boa vor. I. D d The 
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The memory is often much impaired in madneß Mi 

which is both a ſign of the greatneſs of the bodih | 
diſorder, and a hindrance to mental reQification, 
and therefore a bad prognoſtic. If an oppoſite ſtay 
of body and mind can be introduced early, befye 
the unnatural aſſociations are too much cemented, 
the madneſs is cured ; if otherwiſe, it will remain 
though both the bodily and mental cauſe ſhould be 
at leaſt removed. 
Inquiries after the philoſopher's ſtone, the long. 
tude, &c. to which men are prompted by troy 
ambitious, or covetous defires, are often both cauſe 
and effect, in reſpect of madneſs. Exceſſive fits of 
anger and fear are alſo found often to hurry perſons 
into madneſs. | 

In diſſections after madneſs the brain is often found 
dry, and the blood veſſels much diſtended ; which ate 
arguments, that violent vibrations took place in the 
internal parts of the brain, the peculiar reſidence d 
ideas and paſſions ; and that it was much compreſſed, 
ſo as to obſtruct the natural courſe of aſſociation, 

As in mad perſons the. vibrations in the internd 
parts of the brain are preternaturally increaſed, fo the 
are defective in the external organs, in the glands, &. 
Hence, maniacs eat little, are coſtive, make little xn. 
ter, and take ſcarce any notice of external impreſſion; 
The violence of the ideas and paſſions may give then 
great muſcular ſtrength upon particular occaſions 
when the violent vibrations deſcend from the internd 
parts of the brain into the muſcles, according v 
former aſſociations of theſe with the voluntary mo- 
tions (the ſame increaſe of vibrations in the inter 
parts of the brain which hinders the aſcending vids 
tions of ſenſation, augmenting the deſcending one 
of motion). But maniacs are often very ſluggiſh, x 
well as inſenſible, from the great prevalence of 
ideal vibrations ; juſt as 5 in a ſtate of de 
attention are. An accurate hiſtory of the ſeyerd 


- 


- 
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adnel kinds of madneſs from thoſe phyſicians, who are 
bodiy much converſant with this diſtemper, is greatly 
> he wanted, and it would probably receive conſiderable 


licht from this theory. 


befor Religious conſiderations are the beſt preſervative 
_— in hereditary or other tendencies to madneſs ;-as be- 
0 b ing the only ſure means of reſtraining violent paſſions, 


at the ſame time that they æfford a conſtant indefi- 
ite hope, mixed with a filial awe and fear; which 


* ; ings are eminently qualified to keep up a ſteadineſs 
h 5 and ſobriety of mind, and to incite us to ſuch a courſe 
10 of f ation, as adds inceſſantly to the hope, and dimi- 


niſhes the fear. However, bodily labour, with a 
ariety of mental occupations, and a conſiderable 
abſtemiouſneſs in the. quantity and quality of diet, 
ught always to be joined. * 
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OF THE INTELLECTUAL FACULTIES 
| OF BRUTES. 


/ 
FR © ©, - REME 


3% To examine how far the Inferiority of Brutes to Mu. 
44 kind in intellectual Capacities is agreeable to the fin: 
| going Theory. 


Ir the doctrines of vibrations and aſſociation he 
found ſufficient to ſolve the phænomena of ſenſs 
tion, motion, ideas, and affections, in men, it vil 
be reaſonable to ſuppoſe, that they will alſo be ſuf 
cient to ſolve the analogous phenomena in brut 
And, converſely, it ſeems probable, that an endeavor 
T- to apply and adapt theſe doctrines to brutes will cl 
[i | ſome light and evidence upon them, as they take 
place in men. and thus the laws of vibrations and 
aſſociation may be as univerſal in reſpect of the ne: 
HuH vous ſyſtems of animals of all kinds, as the lan d 
| circulation is with reſpect to the ſyſtem of the heat 
| and blood veſſels ; and their powers of ſenſation and 
| motion be the reſult of theſe three laws, viz. cit 
5 lation, vibrations, and aſſociation, taken togetie! 
Theſe three laws may alſo be moſt cloſely united 
their ultimate cauſe and ſource, and flow in all tier 
varieties from very fimple principles. At leaſt ths 

the tenor of nature in many ſimilar caſes. 

As the whole brute creation differs much fron 
and is far inferior to man, in intellectual capacits; 
ſo the ſeveral kinds of animals differ much from 
each other in the ſame reſpect. But I ſhall, in üg 

ſection, confine myſelf chiefly to the conſiderand | 
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\ the firſt difference, viz. of that between mankind 
ad the brute creation in general; and endeayour to 
afion ſuch reaſons for it, as flow from, or are 
greeable to, the theory of theſe papers. We may 
uppoſe then, that brutes in general differ from, and 


8 are inferior to man, in intellectual capacities, on the 
following accounts: Sat: A 
Firſt, The ſmall proportional ſize of their brains. 
Secondly, The imperfection of the matter of 
their brains, whereby it is leſs fitted for retaining a 
Mu. arge number of miniatures, and combining them 
e n. by aſſociation, than man's. | 
Thirdly, Their want of words, and ſuch like 
ſymbols. Ef 
on be Fourthly, The inſtinctive powers which they bring 
ſens into the world with them, or which riſe up from in- 


ernal cauſes, as they advance towards adult age. 


e ſuff⸗ Fifthly, The difference between the external im- 
brut preſſions made on the brute creation, and on man- 
eavour kind. 5 | | 

ll ct Firſt, then, As the brains of brutes are leſs in 
y take MWproportion to the bulk of the other parts, than thoſe 
ns ef men; and as the internal parts of the brain ap- 


pear from theſe papers to be the peculiar ſeat of ideas, 


law of nd intellectual affections; it ſeems very natural to 
heat erpect, that brutes ſhould have a far leſs variety of 
on aol "eſe than men. The parts which intervene between 
circu· ne optic and auditory nerves, being proportionably 
gether, es, for inſtance, in brutes, will not admit of fo great 
ited u Variety of aſſociations between the ſeveral ideas of 


theſe ſenſes, becauſe the optic and auditory nerves 
annot have ſo great a variety of connections and 
communications with each other. 237 


from To this it is to be added, that the internal parts 
\Cities; belonging to the olfactory nerves, and, perhaps, thoſe 
| from belonging to the nerves of taſte, take up, probably, 
in ü greater proportional part of the medullary ſub- 
* ice of che brain than in us, ſince moſt brutes 


D 4.3 have 
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have the ſenſe of ſmell, and perhaps that of tuſe 
in greater perfection than we have. There will ther. if 
fore be ſtill leſs room left for the variety of inter. 
_ courſes between the optic and auditory nerves in the 
medullary ſubſtance of the brain. And yet it is er. 
dent, from obvious obſervations, as well as from the 
whole tenor of theſe papers, that the eye and ex, 
with their aſſociations, are the chief ſources of inte]. 
lect; and that the greateſt part of the pleaſures and 
pains of human life ariſe from viſible and audible 
impreſſions, which in themſelves afford neither plex 
ſure nor pain. - 1 

Thus it is natural to expect, that the happineſs and 
miſery of brutes ſhould depend principally, and in: 
direct manner, on the impreſſions made upon ther 
groſs ſenſes, whilſt that of mankind ariſes, in great 
meaſure, from long trains of aſſociated ideas and emo- 
tions, which enter chiefly by the eye and ear. And 
it ſeems to me a very ſtriking coincidence, that ma- 
kind ſhould at the ſame time exceed the brute cre 
tion in the variety of their ideas, and in the pro 
portional largeneſs of that part of the body whichs 
the peculiar ſeat of theſe, _ | 

The ſame proportional largeneſs may, as it wer, 
detain the vibrations which aſcend from external m- 
preſſions up to the brain, and ſo prevent that freedom 
of deſcent into the muſcular ſyſtem which takes plact 
in brutes; and which diſpoſes them to move mort 


' early, and more readily, in conſequence of direct in. 


preſſions, than men, at the ſame time that they haue 
a far leſs command, in reſpect of voluntary motion. 
But this difference depends, in great meaſure, vp 
the conſiderations that follow, as will be ſeen. 
Secondly, That the very conſtitution and textur 
of the nervous ſyſtem, in its infiniteſimal velit 
ſhould differ in brutes from that of men, appt 
highly reaſonable to be expected. And ſince he 


lives of brutes fall, in general, far ſhort 1 
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man, alſo ſince the quadrupeds (which reſemble man 
more than other animals) are far more hairy, and 
ſowls have feathers, it appears probable, that the 


in the texture of the nervous ſyſtem in brutes ſhould tend 
is e. more to calloſity, and fixedneſs, in its diſpoſitions to 
om the MY vibrate, than in men. The brains of young brute 
nd ex animals will therefore be ſooner able to retain minia- 
fing. tures than thoſe of children, as tending more to firm- 
es ness and fixedneſs in their ultimate texture and con- 
zudibe A ficution ; at the ſame time that this texture will unfit 
r ples dem for receiving a variety. To which, if we 


add the ſhortneſs of their lives, and conſequently of 
their aſcent to the ſummit of adult age; which aſcent 
is the proper time for receiving inſtruction; it is 
eaſy to ſee, that on this double account, as well as 
that mentioned under the foregoing head, they muſt 
fall far ſhort of mankind in the number of their 
intellectual ideas, pleaſures, and pains. 

It follows from the ſame method of reaſoning, that 
the few diſpoſitions to miniature vibrations, which 
are generated in brutes, may be as perfect in their 
kinds; and conſequently the memory, and ſhort, 
direct ratiocination depending thereon, as perfect 
allo, as the analogous things in man. Nay, they 
may be more ſo, if the particular animal under con- 
ſideration excel man in the acuteneſs and preciſion 
of thoſe ſenſes, whoſe ideas make a principal part of 
this ratiocination. Now it appears, that moſt qua- 
drupeds exceed us in the acuteneſs of the ſmell, and 
in the power of diſtinguiſhing a variety of ſmells. 
And many birds ſeem to be able to ſee diſtinctly at 


much greater diſtances. However, our auditory 

nerves, and the regions of the brain correſponding 
xture WNW thereto, appear far better fitted for retaining a va- 
flels nety of miniatures of articulate ſounds ; and our op- 
pears te nerves, and the regions of the brain correſpond- 
> the ing thereto, for retaining a variety of miniatures of 


apes and colours. And, next to man, quadru- 
D d 4 peds, 
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peds, and particularly monkeys, dogs, and hora, 
ſeem to have theſe regions of the brain in the greateſ 
perfection. | | ” 

If the texture of the brains of animals here con. 
ſidered be alſo, in part, the cauſe of their being co- 
vered with hair, wool, briſtles, feathers, &c. it my, 


one bran 
W himſelf t 
there ha? 
from 1d! 
operatio 
underſte 


from this its effect, diſpoſe them to greater ſtrength ss a thir 
and expertneſs in their motions, and that more MW capacity 
early, than happens to men. For all theſe: are eledric diſcovet 
per ſe, and conſequently may firſt have a conſider. Thir 
able degree of this power communicated to them brutes | 
by the heat of the circulating blood; and then, not js their 
being able to tranſmit it to the air, which is alſo an to den 


electric per ſe, may reflect it upon the muſcles, and 
thereby diſpoſe them to ſomewhat greater activity. 
It is well known, that the manes of horſes, and backs 
of cats, are made electric by their vital powers. It 
may farther be obſerved, that the hoofs of animals 
are elefirics per ſe, and that the feathers of water-foy! 
repel the water ; whence the electric virtue may be 
kept from running off to the earth and water re- 
ſpectively. However, we ought not to lay much 
ſtreſs upon this electric virtue in the muſcular fibres 
of brutes (if there be any ſuch virtue) in order to 
account for the ſuperior and more early power of 
animals, in reſpect of ordinary motions. The texture Veg 
of the fibres of the muſcles, and that of the brain, theſe 
muſt have the principal ſhare in this effect. Inver 
It is alſo to be conſidered, that as they have far thou 
fewer voluntary motions, on account of having far kind 
fewer ideas, fo they may arrive at a greater perfec- alge 
tion in the automatic ones, and the ſmall number of quat 
voluntary ones which they do perform, on this account. bort 
Man is diſtracted, as it were, by the endleſs variety in t] 
of his ideas, and voluntary motions : and it is notori- and 
ous, that none beſides extraordinary geniuſes arrive wer 
at perfection in any conſiderable variety; whereas 4 vo 
perſon of ſmall natural capacity, by ſelecting ſome wit 
one 
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ane branch of ſcience, or manual art, and applying 
here have been inſtances of perſons not much removed 


operations by memory, far better than men of good 
underſtandings, well verſed. in thoſe operations; which 


apacity in inveſtigating and concluding, which brutes 
diſcover, in reſpect of ſome particular things. 
Thirdly, The next circumſtance, which renders 
brutes far inferior to man in intellectual acquiſitions, 
is their want of ſymbols, ſuch as words, whereby 
to denote objects, ſenſations, ideas, and combina- 
tions of ideas. This may appear from ſeveral conſi- 
derations. Thoſe men who happen to be born in a 
country where the mother-tongue is copious and 
preciſe, who apply themſelves to. the ſtudy of their 
mother-tongue, who, beſides this, learn one or 
more foreign tongues, &c. get, by theſe means, a 
conſiderable ſhare of the knowledge of things them- 
ſelves, learn to remark, prove, diſprove, and invent, 
and, ceteris paribus, make a quicker progreſs in men- 
tal accompliſhments, than others. On the contrary, 
the mental improvement of perſons born deaf is ex- 
tremely retarded by their incapacity of having things 
ſuggeſted by articulate ſounds, or the pictures of 
theſe, and alſo by their not being able to folve the 
inverſe problem, and denote their own trains of 
thought by adequate ſymbols. Words are the ſame 
kind of helps in the inveſtigation of qualities, as 
algebraical ſymbols and methods are in reſpe& of 
quantity, as has been already remarked. Perſons 
born deaf cannor therefore make any great progreſs 
in the knowledge of cauſes and effects, in abſtracted 
and philoſophical matters ; but muſt approach, as it 
were, to the ſtate of the brute creation. On the 
contrary, brute creatures, that have much intercourſe 
with mankind, ſuch as dogs and horſes, by learning 
| — 


uimſelf to this alone, may perform wonders, Nay, 


rom idiotiſm, who could perform the arithmerical 


is a thing ſomewhat analogous to the extraordinary 
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the uſe of words and ſymbols of other kinds, he. 
come more ſagacious than they would otherwiſe he 

And if particular pains be taken with them, thei 
docility. and ſagacity, by means of ſymbols, ſome- 


other 
do ma 
acuter 


ſtint. 


times ariſe to a very ſurprizing degree. I re 
Parrots might be thought, according to this viey Wl the re 
of the preſent ſubject, to have ſome particular ad. in inte 
vantages over quadrupeds, by their being able to pro- foregC 
nounce words ; ſince, as has been obſerved before, that 1 
the attempts which children make to apply words BW whole 
to things, aſſiſt them very much in underſtanding the ¶ the te 
applications made by others. But parrots do nat circur 
ſeem to ſpeak from any particular acuteneſs and pre- guage 
ciſion in the auditory nerves, and parts of the brain it, h: 
correſponding thereto, having no cochlea, but from they 
the perfection and pliableneſs of their vocal organs, havin 
in which they exceed other birds; as birds in gene- ſuited 
ral do beaſts. And it is reaſonable to think, that qua- no ci 
drupeds, which reſemble man ſo nearly in the make mane! 
of the organ of hearing, as well as in other part, Fo 
and which alſo have naturally much more intercourſe of ar 
with man (being fellow-inhabitants of the earth) than confi 
birds (which inhabit the air), ſhould likewiſe have a exter 
greater faculty of diſtinguiſhing the articulate ſounds theſe 
of man's voice, retaining their miniatures, and ap- mant 
plying them to the things ſignified, than birds; ſhew 
which ſeems evidently to be the caſe. Sagacious form 
quadrupeds may therefore be ſaid to reſemble dumb whic 
perſons arrived at adult age, who are poſſeſſed of tlona 
much knowledge, which yet they cannot exprels, ex- prov 
cept by geſtures, by dumb ſhew: whereas parrob, ex1gt 
as before remarked, reſemble children; theſe having of ge 
many words with very little knowledge annexed t do; 
them. | | their 
Apes and monkeys, of the ſeveral kinds, ſeem to of n 
approach neareſt to man, in the general faculty grea 
reaſoning, and drawing concluſions ; but in pat ther 
Inge 


cular things, eſpecially where inſtinct prevails, gr 
4 Other 
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ther brutes far exceed them; as indeed ſuch brutes 
do man himſelf in a few, on account of the peculiar 


acuteneſs of the ſenſe of ſmell, and the ſame in- 


ſtinct. e | 145 | 

| reckon the want of articulate ſounds to be one of 
the reaſons why brutes are ſo much inferior to men 
in intellectual capacities ; becauſe it appears, from the 
foregoing and other conſiderations of the ſame kind, 
that it is ſo. But this is no imperfection upon the 
whole. The proportional ſmallneſs of their brains, 


| the texture of theſe, their inſtincts, and their external 


circumſtances, are ſuch, that they do not want lan- 
guage much; that they could make no great uſe of 
it, had they proper organs for ſpeaking; and that 
they would probably be loſers, upon the whole, by 
having it. The efficient and final cauſes are here 
ſuited to each other, as in all other caſes; ſo that 


no circumſtance can be changed for the better, ceteris. 


manentibus. | 
Fourthly, Let us come to the inſtinctive powers 
of animals. Theſe are a point of a very difficult 
conſideration. They are evidently not the reſult of 
external impreſſions by means of the miniatures of 
theſe, their aſſociations and combinations, in the 
manner according to which I have endeavoured to 
ſhew, that the rational faculties of mankind are 
formed and improved; and yet, in the inſtances to 
which they extend, they very much reſemble the ra- 
tional faculties of mankind. Animals, in preparing and 
providing for themſelves and their young, in future 
exigencies, proceed in the ſame manner as a perſon 
of good underſtanding, who foreſaw the event, would 
do; and this, even though they be a little put out of 
their way. And in this they much reſemble perſons 
of narrow capacities and acquiſitions, who yet excel 


greatly in ſome particular art or ſcience; of which 


there are many inſtances. Such perſons ſhew great 
Ingenuity in the things to which they are accuſtomed, 


and 
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and in ſome others that border upon them with 


certain limits, ſo as to ſhew great ingenuity gi, = 
though put a little out of their way ; but if they he * = h 
put much out of their way, or queſtioned about thing i * 


that are entirely foreign to the art or ſcience in which 
they excel, they are quite loſt and confounded. 
Let us ſuppoſe this to be the caſe, and then the 
inquiry concerning inſtinct in brutes will be reduce 
to this, viz. By what means the nervous ſyſtems d 
brutes are made to put on diſpoſitions to miniatur 
vibrations, analogous to thoſe which take place i 
the perſons here conſidered ; and which are in then 
the reſult of foregoing impreſſions, if we admit the 
theory of theſe papers. Now, to me, there ſeem; 
no difficulty in aſcribing this to the mere bodily make 
in brutes, ſo that miniature vibrations, ſuch as anſe 
in us to ideas, and voluntary motions, ſhall ſpt 
up in them at certain ages and ſeaſons of the yea, 
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and mix themſelves with impreſſions, and acquired e 
ideas, ſo as to be, in general, ſuitable to them; Fre 
and, in general, to direct the brute creatures in what conce 
manner to provide for, and preſerve themſelves and conſif 
their young. ſociat 
This would be a kind of inſpiration to brute, thoug 
mixing itſelf with, and helping out, that part of tions 
their faculties which correſponds to reaſon in us, and not { 
which is extremely imperfect in them. Only this in that 
ſpiration might be called natural, as proceeding from whicl 
the ſame ſtated laws of matter and motion as the the {; 
other phznomena of nature; whereas the inſpiration the i 
of the ſacred writers appears to be of a much hight! ſubſt 
ſource, ſo as to be termed ſupernatural properly, i preſſ 
contradiſtinction to all knowledge reſulting from tht natu 
common laws of nature. And yet it may reſult fron conc 
ſome higher laws of nature. For facred inſp whic 
ration would loſe nothing of its authority, though Way: 
it ſhould appear to be within ſuch laws, as by thel fecti 


fixedneſs might be termed nature: and indeed il And 


differences 


Faculties of Brutes, 413 


Jifferences in theſe things, after the facts are once 
ettled, will be found, upon due inquiry, to be 
merely verbal. 

Fifthly, The laſt cauſe here aſſigned for the great 
difference and inferiority of brutes, in reſpect of in- 
tellectual capacities, is the difference in the events 
and incidents of their lives. They converſe with far 
fewer objects than men, and both the objects and 
pleaſures of feeling, taſte, and ſmell, have a far 
greater proportional ſhare in the ſum total, than in 
us. Now, as in men, the common events and in- 
cidents of life give a turn to the whole frame of 
mind, and either enlarge the intellectual capacities, if 
they be various, or narrow them, if the ſame occur- 
rences return again and again perpetually; ſo, inde- 
pendently of all the foregoing conſiderations, the 


lameneſs, paucity, and relation to mere ſenſe, of the 


impreſſions made on brutes, muſt infer a great nar- 
rowneſs of underſtanding. | 
From all theſe things put together, it appears very 


conceivable, how the mental faculties of brutes ſhould, 


conſiſtently with the doctrines of vibrations and aſ- 
ſociation, be what they are, in fact, found to be. And 
though I ſuppoſe with Deſcartes, that all their mo- 
tions are conducted by mere mechaniſm ; yet I do 
not ſuppoſe them to be deſtitute of perception, but 
that they have this in a manner analogous to that 
which takes place in us; and that it is ſubjected to 


the ſame mechanical laws as the motions. Whether 


the ideal vibrations, which take place in the medullary 
ſubſtances of their brains, be the reſult of former im- 
preſſions, or the mere offspring of their vital and 
natural powers, agreeably to the foregoing hypotheſis 
concerning inſtinct, or the compound effect of both, 
which we may preſume to be generally the caſe, I al- 
ways ſuppoſe, that correſponding feelings, and af- 
fections of mind, attend upon them, juſt as in us. 
And the brute creatures prove their near relation to 

us, 
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us, not only by the general reſemblance of the body 
but by that of the mind alſo; inaſmuch as many of | 
them have moſt of the eminent paſſions in ſome in. 


atentic 


perfect degree, and as there 1s, perhaps, no paſſiq We 
belonging to human nature, which may not be found be ng 
in ſome brute creature in a conſiderable degree. — a 


The brutes ſeem ſcarce ever able to arrive at any 
proper ſelf-intereſt of the abſtract and refined kind 
at conſciouſneſs, ſo as to compare and connect them. 
ſelves with themſelves in different ſituations, or 2 
any idea and adoration of God; and this from the 
narrowneſs of their capacities and opportunities in g. 
neral, but particularly from their want of ſymbols. 

The ſame want of ſymbols muſt make all ther 
reaſonings and affections, which reſemble ours in the 
general, be, however, conſiderably different in pu- 
ticulars, and far leſs complex; but it is ſufficient v 
entitle them to the names of ſagacity, cunning, fear, 
love, &c, by which ours are denoted, that the trains 
of ideal vibrations in their brains bear a general re 
ſemblance to the correſponding ones in ours, fpring 
from like cauſes, and produce like effects. 

The power of aſſociation over brutes is very ei- 
dent in all the tricks which they are taught; and the 
whole nature of each brute, which has been brought 
up amongſt others of the ſame ſpecies, is a com- 
pound of inſtinct, his own obſervation and exper- 
ence, and imitation of thoſe of His own ſpecies. In. 
ſtinct ſeems to have exerted its whole influence when 
the creature is arrived at maturity, and has brougit 
up young; ſo that nothing new can be expected 
from it afterwards. But their intellectual acquiſition 
from obſervation and imitation continue; whence old 
brutes are far more cunning, and can act far bete 
Pro re nata, than young ones. 

It ought always to be remembered in ſpeaking oi 
this ſubject, that brutes have more reaſon than the] 
can ſhew, from their want of words, from our i- 

| | attention, 
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attention, and from our ignorance of the import of 
thoſe ſymbols, which they do uſe in giving intima- 
tions to one another, and to us. PN 

We ſeem to be in the place of God to them, to 
be his vicegerents, and empowered to receive homa 
from them 1n his name. And we are obliged by the 
ſame tenure to be their guardians and benefactors, 


CHAP. 
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C' HH A FT IV. 


Of the six CLassts of INTELLECTUAL PLEaguzy 
| and PAINS, 


I nave now diſpatched the hiſtory and analyſis of 
the ſenſations, motions, and ideas; and endeavoured 
to ſuit them, as well as I could, to the principles 
laid down in the firſt chapter. My next buſineſs 
is to inquire particularly into the riſe and gradual 
increaſe of the pleaſures and pains of imagination, 
ambition, ſelf-intereſt, ſympathy, theopathy, and 
the moral ſenſe; and to fee how far theſe can be 
deduced, in the particular forms and degrees that 
are found to prevail, in fact, from the ſenſible 
pleaſures and pains, by means of the general lay 
of aſſociation. As to that of vibrations, it ſeem 
of little importance in this part of the work, whether 
it be adopted or not. If any other law can be made 
the foundation of aſſociation, or conſiſtent with 11 


it may alſo be made conſiſtent with the analyſis d 


the intellectual pleaſures and pains, which I fhal 
here give. I do. not think there is any other las 
that can; on the contrary, their ſeems to be ſo pe. 
culiar an aptneſs in the doctrine of vibrations, fi 
explaining many of the phænomena of the paſſion; 
as almoſt excludes all others. | 

Now it will be a ſufficient proof, that all the i. 


tellectual pleaſures and pains are deducible . 
| | rom 
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its riſe from other pleaſures and pains, either ſenſible 
or intellectual. For thus none of the intellectual 
pleaſures and pains can be original. But the ſenſible 
pleaſures and pains .are evidently originals. They 
are therefore the only ones, i. e. they are the com- 
mon ſource from whence all the intellectual pleaſures 
and pains are ultimately derived. - 

When I fay, that the intellectual pleaſures A and 
B are deducible from one another, I do. not mean, 
that A receives back again from B that luſtre which 
it had conferred upon it; for this would be to argue 
in a circle; but that whereas both A and B borrow 
from a variety of ſources, as well as from each 
other, they may, and indeed muſt, transfer by aſſo- 
ciation part of the luſtre borrowed from foreign 
ſources upon each other. 

If we admit the power of aſſociation, and can alſo 
ſhew, that aſſociations, ſufficient in kind and degree, 
concur, in fact, in the ſeveral inſtances of our intel- 


all other cauſes for theſe pleaſures and pains, ſuch as 
inſtinct for inſtance. If we cannot trace out aſſoci- 
ations ſufficient in kind and degree, ſtill it will not 
de neceſſary to have recourſe to other cauſes, becauſe 
great allowances are to be made for the novelty, 
omplexneſs, and intricacy of the ſubje&t. However, 
dn the other hand, analogy may perhaps lead us to 
onclude, that as inſtinct prevails much, and reaſon a 
tle in brutes, ſo inſtinct ought to prevail a little in 
5, Let the facts ſpeak for themſelves. 


Vol. I. 5 E e SEC EF. 


fom the ſenſible ones, if we can ſhew of each in- 
tellectual pleaſure and pain in particular, that it takes 


lectual pleaſures and pains, this will, of itſelf, exclude 
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n 


OF THE PLEASURES AND PAINS 0p 
IMAGINATION. 


I Bzcin with the pleaſures and pains of imagins. 
tion; and ſhall endeavour to derive each ſpecies of 
them by aſſociation, either from thoſe of ſenſation, 
ambition, ſelf-intereſt, ſympathy, theopathy, and the 
moral ſenſe, or from foreign ones of imagination, 
They may be diſtinguiſhed into the ſeven kinds tha 
follow. | 

Firſt, The pleaſures ariſing from the beauty of the 
natural world. | 

Secondly, Thoſe from the works of art. 
Thirdly, From the liberal arts of muſic, painting, 
and poetry. | | 

Fourthly, From the ſciences. 

Fifthly, From the beauty of the perſon. 

Sixthly, From wit and humour. | 

Seventhly, The pains which ariſe from groſs ab- 
ſurdity, inconſiſtency, or deformity. 


P KR O P. MAT. 


To examine how far the juſt - mentioned Pleaſure 


and Pains of Imagination are agreeable to itt 
Doctrine of Aſſociation, | 


Of the PrxasuRks ariſing from the BzauTy of tit 
NATURAL WORLD. 


Tux pleaſures ariſing from the contemplation 0 
the beauties of the natural world ſeem to admit 0 
the following analyſis. 


Tit 
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The pleaſant taſtes, and ſmells, and the fine co- 
ours of fruits and flowers, the melody of birds, and 
the grateful warmth or coolneſs of the air, in the 
proper ſeaſons, transfer miniatures of theſe pleaſures 
upon rural ſcenes, which ſtart up inſtantaneouſly ſo 
mixed with each other, and with ſuch as will be 
immediately enumerated, as to be ſeparately in- 
diſcernible. | | 

If there be a precipice, a cataract, a mountain of 
ſnow, &c. in one part of the ſcene, the naſcent ideas 
of fear and horrour magnify and enliven all the other 
ideas, and by degrees paſs into pleaſures, by ſug- 
geſting the ſecurity from pain. N Welt 

In like manner the grandeur of ſome ſcenes, and "REY 
the novelty of others, by exciting ſurprize and won- 1 
der, i. e. by making a great difference in the pre- N 
ceding and ſubſequent ſtates of mind, ſo as to border 
upon, or even enter the limits of pain, may greatly 
enhance the pleaſure. | 

| Uniformity and variety in conjunction are alſo prin- 
cipal ſources of the pleaſures of beauty, being made 1:0 
ſo partly by their aſſociation with the beauties of Il 
nature; partly by that with the works of art; and 5 
with the many conveniences which we receive from . 
the uniformity and variety of the works of nature 
and art. They muſt therefore transfer part of the | Y 
luſtre borrowed from the works of art, and from 1 
the head of convenience, upon the works of na- Wo. 
ture. | Tis : 

Poetry and painting are much employed in ſetting i 
forth the beauties of the natural world, at the ſame 
time that they afford us a high degree of pleaſure . 
from many other ſources. Hence the beauties of [lt 
nature delight poets and painters, and ſuch as are Wh. 
addicted to the ſtudy of their works, more than 
others. Part of this effect is indeed owing to the 
greater attention of ſuch perſons to the other ſources; 
but this comes to the ſame thing, as far as the general 
| EE 2 theory 
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theory of the factitious, aſſociated nature of theſ; 


pleaſures 1s concerned. | 5 

The many ſports and paſtimes, which are peculiar 
to the country, and whoſe ideas and pleaſures are re. 
vived by the view of rural ſcenes, in an evaneſcent 
ſtate, and ſo mixed together as to be ſeparately indiſ. 
cernible, do farther augment the pleaſures ſuggeſted 
by the beauties of nature. | 

To theſe we may add, the oppoſition between the 
offenſiveneſs, dangers, and corruption of populous 
cities, and the health, tranquillity, and innocence, 


which the actual view, or the mental contemplation, 


of rural ſcenes introduces; alſo the pleaſures of foci. 
ality and mirth, which are often found in the greateſt 
perfection in country retirements, the amorous plea. 
ſures, which have many connections with rural ſcenes, 
and thoſe which the opinions and encomiums of others 
beget in us, in this, as in other caſes, by means of 
the contagiouſneſs obſervable in mental diſpoſitions, 
as well as bodily ones. | 
Thoſe perſons who have already formed high ideas 
of the power, knowledge, and goodneſs of the au- 
thor of nature, with ſuitable affections, general) 
feel the exalted pleaſures of devotion upon every 
view and contemplation of his works, either in at 
explicit and diſtin&t manner, or in a more ſecret and 
implicit one. Hence, part of the general indeterm|- 
nate pleaſures, here confidered, is deducible from 
the pleaſures of theopathy. 
We muſt not omit in this place to remind the 
reader of a remark made above, viz. that greet, 
which is the middle colour of the ſeven primary ones 
and conſequently the moſt agreeable to the organ a 
ſight, is alſo the general colour of the vegetable 
kingdom, i. e. of external nature. . 
Theſe may be conſidered as ſome of the principi 


ſources of the beauties of nature to mankind in ge- 
1 ne 
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neral. Inquiſitive and philoſophical perſons have ſome 
others, ariſing from their peculiar knowledge and ſtudy Wl 
| of natural hiſtory, aſtronomy, and philoſophy, in Weak 
general. For the profuſion of beauties, uſes, fit- 0 
neſſes, elegance in minute things, and magnificence 
in great ones, exceed all bounds of conception, ſur- | 
prize, and aſtoniſhment; new ſcenes, and thoſe | Ds | 
of unbounded extent," ſeparately conſidered, ever 0 0 
| preſenting themſelves to view, the more any one 08 
ſtudies and contemplates the works of God. 1 
And, upon the whole, the reader may ſee, that ol. 
there are ſufficient ſources for all thoſe pleaſures 19 08 
of imagination, which the beauties of nature excite 0 
in different perſons; and that the differences which 
are found in different perſons in this reſpect, are 
ſufficiently analogous to the differences of their ſitua- j 
tions in life, and of the conſequent aſſociations form- WE 
ed in them. | | 
An attentive perſon may alſo, in viewing or con- 
templating the beauties of nature, lay hold, as it 
were, of the remainders aid miniatures of many of e 
the particular pleaſures here enumerated, while they 1 
recur in a ſeparate ſtate, and before they coaleſce 1 
with the general indeterminate aggregate, and thus Wo 
verify the hiſtory now propoſed. 14 
It is a confirmation of this hiſtory, that an atten- 1 
tive perſon may alſo obſerve great differences in the 1 
kind and degree of the reliſh which he has for the 
beauties of nature in different periods of his life ; 
eſpecially as the kind and degree may be found to 
agree in the main with this hiſtory. | 
+ To the ſame purpoſe we may remark, that theſe Wi 
pleaſures do not cloy very ſoon, but are of a laſting Wl 
nature, if compared with the ſenſible ones; ſince | Wilt 
this follows naturally from the great variety of their 10 


ſources, and the evaneſcent nature of their con- 
ſtituent parts. 
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When a beautiful ſcene is firſt preſented, there ; 
generally great pleaſure from ſurprize, from being 
ſtruck. with objects and circumſtances which we di 
not expect. This preſently declines; but is abun- 
dantly compenſated afterwards by the gradual alter. 
nate exaltation of the ſeveral conſtituent parts of the 

4 complex pleaſures, . which alſo do probably enhance 
N one another. And thus we may take ſeveral reyiew 
of the ſame ſcene, before the pleaſure, which it of. 

fords, comes to its maximum. After this the pleaſure 

muſt decline, if we review it often: but if at con- 

ſiderable intervals, ſq as that many foreign ſtates of 

mind intervene, alſo ſo as that new ſources of the 

pleaſures of this kind be broken up, the pleaſure ma 

recur for many ſucceſſions of nearly the ſame mag. 

nitude. by 

The ſame obſervations hold in reſpect of the plex- 

ſures from the beauties of nature in general, and in- 

_ deed from all the other ſources, works of art, liberd 

arts, ſciences, &c. Theſe all ſtrike and ſurprize the 
young mind at firſt, but require a conſiderable time 

before they come to their maximum; after which 
ſome or other will always be at its maximum for a 
conſiderable time. However, the pleaſures of ima- 
gination in general, as well as each particular ſet and 
individual, muſt decline at laſt from the nature of 
our frame. In what manner they ought to decline, 
fo as tq be conſiſtent with our ſummum bonum, by 
yielding, in due time, to more exalted and pure 
pleaſures, whoſe compoſition they enter, I will en- 
deavour to ſhew hereafter. | 
Theſe pleaſures are a principal ſource of thoſe 
which are annexed to- the view of uniformity with 
variety, as above noted, i. e. of analogies of vario 
orders; and conſequently are a principal incitement 
to our tracing out real analogies, and forming 
artificial ones. Th 
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The novel, the grand, and the marvellous, are 
alſo moſt conſpicuous in the works of nature; and 
the laſt ſtrikes us particularly in many of the phæ- 
nomena of nature, by ſeeming to exceed all bounds 
of credibility, at the ſame time that we are certified 
by irrefragable evidences of the truth of the facts. 
The fatiety which every pleaſure begets in us, after 
ſome continuance, makes us thirſt perpetually after 
the grand and novel; and, as it were, graſp at infi- 
nity in number and extent; there being a kind of 
tacit expectation, that the pleaſure will be in pro- 
portion to the magnitude and variety of the cauſes, 
in the ſame manner as we obſerve, in other caſes, 
the effects to be in ſome degree proportional to 


3 Es 


; 


their cauſes. | 
The pleaſures of novelty decline not only in this 
claſs, but alſo in all the others Jenſible and intel- 
lectual, partly from our bodily frame, partly from 
the intermixture, and conſequent affociation of neu- 
tral circumſtances (7. e. ſuch as afford neither pleaſure 
nor pain) in their ſucceſſive recurrences. 
A diſpoſition to a pleaſurable ſtate is a general at- 
| tendant upon health, and the integrity of our bodily 
faculties ; and that in ſuch a degree, as that actual 
pleaſure will ſpring up from moderate incitements, 
from the tranſient introduction of the aſſociated cir- 
cumſtances of former pleaſurable ſtates. If the body 
be indiſpoſed in ſome degree, it is, however, poſſible 
to force it into a ſtate of pleaſure by the vivid intro- 
auction of various and powerful circumftances ; bur 
this unnatural ſtate cannot laſt long ; and, if the in- 
diſpoſition to pleaſure be great, it cannot be intro- 
duced at all. On the contrary, where the diſpoſition 
to Feu is preternaturally prevalent, as after wine 
and opium, and in certain morbid caſes, the leaſt 
hint will excite profuſe joy, leaning chiefly to the 
pleaſures of imagination, ambition, ſympation, or 
devotion, according to the circumſtances. | 
E e 4 | | It 
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It is eaſy to ſee how the doctrine of vibrations 
which appears to be the only one that admits of 
permanent ſtates of motion, and diſpoſition to mo- 
tion, in the brain, ſuits theſe laſt remarks in ; 
peculiar manner, | | 


OF THE BEAUTIES OF THE WORKS OF ART. 


The works of art, which afford us the pleaſure 
of beauty, are chiefly buildings, public and private, 
religious, civil, and military, with their appendages 
and ornaments, and machines of the ſeveral kinds, 
from the great ones employed in war, commerce, 
and public affairs, ſuch as ſhips, military engines, 
machines for manufacturing metals, &c. down to 
clocks, watches, and domeſtic furniture. The ſur- 
vey of theſe things, when perfect in their kinds, 
affords great pleaſures to the curious; and theſe plea- 
ſures increaſe for a certain time, by being cultivated 
and gratified, till at laſt they come to their height, 
decline, and give way to others, as has been already 
obſerved of the pleaſures ariſing from the beauties 
of nature. | 

The chief ſources of the pleaſures, which the fore- 
mentioned works of art afford, appear to be the fol- 
lowing: the beautiful illuminations from gay co- 


lours ; the reſemblance which the playthings, that 


pleaſed us when we were children, bear to them; the 
great regularity and variety obſervable in them ; the 
grandeur and magnificence of ſome, and the neat- 
neſs and elegance of others, and that eſpecially if they 
be ſmall; the fitneſs to anſwer uſeful ends; their 
anſwering a multiplicity of theſe by ſimple means, or 
by analogous complex ones, not exceeding , certain 
limits in complexneſs; the knowledge conveyed in 
many caſes; the ſtrong aſſociations with religion, 
death, war, juſtice, power, riches, titles, high 
birth, entertainments, mirth, &c. faſhion, with the 
opinions and encomiums of perſons — be 
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udges; the vain deſire of having a taſte, and of be- 
ing thought connoiſſeurs and judges, &c. &c. 

In architecture there are certain proportions of 
| breadths, lengths, depths, and entire magnitudes, to 
each other, which are by ſome ſuppoſed to be naturally 
beautiful, juſt as the ſimple ratios of 1 to 2, 2 to 3, 
3to 4, &c. in muſic, yield ſounds, which are natu- 
rally pleaſant to the ear. But it rather ſeems to me, 
that economical convenience firſt determined the 
ratios of doors, windows, pillars, &c. in a groſs 
way; and then that the convenience of the artiſts 
fixed this determination to ſome few exact ratios, as 
in the proportion between the lengths and breadths 
of the pillars of the ſeveral orders. Afterwards theſe 
proportions became aſſociated ſo often with a variety 
of beauties in coſtly buildings, that they could not 
but be thought naturally beautiful at laſt. In merely 


ornamental parts the beauty of the proportions ſeems 


to ariſe entirely either from-faſhion, or from a ſuppoſed - 
reſemblance to ſomething already fixed as a beautiful 
proportion. It 1s eaſy from theſe principles to account 
for the prevalency of different proportions, and ge- 
neral taſtes, in different ages and countries. 


Of the PLeasuREs ariſing from Music, PAINTING, ' 
and PoErRx. 


Let 10 next conſider the three liberal and ſiſter 
arts of muſic, painting and poetry. 


OF Ale. 


Now, in reſpect of muſic, it is to be obſerved, that 
the ſimple ſounds of all uniform ſonorous bodies, and 
particularly the ſingle notes of the ſeveral muſical 
inſtruments, alſo all the concords, or notes, whoſe 
vibrations bear to each other the ſimple ratios of 1 to 
2, 2 to 3, 3 to 4, &c. founded together, or near to 
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each other, may be conſidered as originally pleaſant 
to the ear. Diſcords are originally unpleafant, and 
therefore, as in other like caſes, may be made uſe 
of to heighten our pleaſures, by being properly and 
ſparingly introduced, ſo as to make a ſtrong contraſt, 
To which, if we add the uniformity and varie 
obſervable in all good muſic, we ſhall have the chief 
pleaſures affecting children, and young perſons, upon 
their being firſt accuſtomed to hear muſic. 

By degrees the diſcards become leſs and leſs harſh 
to the ear, and at laft even pleaſant, at leaſt by their 
aſſociations with the concords, that go before, or 
follow them; ſo that more, and alſo more harſh 
diſcords, are perpetually required to give a reliſh, 
and keep the ſweetneſs of the concords from cloying, 
Particular kinds of air and harmony are aſſociated 
with particular words, affections, and paſſions, and 
ſo are made to expreſs theſe ; beſides which there is 
often a natural aptitude in the muſic to repreſent the 
affection, as in quick muſic, and concords, to repre- 
ſent mirth. Muſic in general is connected with gai- 
ety, public rejoicings, the amorous pleaſures, riches, 
high rank, &c. or with battles, forrow, death, and 
religious contemplations. There is an ambition to 
excel in taſte, in performance, and in compoſition, 
and a difficulty which enhances the pleaſure, &c. &c. 
till, by theſe and ſuch like ways, the judgments and 
taſtes of different perſons, in reſpect of muſic, become 
as different, as we find them to be in fact. 


DF. PAINTING. 


Our pleaſures from pictures are very nearly related 
to thoſe of imitation, which, as was abſerved above, 
take up a conſiderable part of our childhood ; and the 
ſeveral playthings repreſenting men, houſes, horſes, 


&c. with which children are ſo much delighted, yu 
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q be conſidered, bath as augmenting and gratifying 
this taſte in them. e | 

To this it is to be added, that as the ideas of fight 
ae the moſt vivid of all our ideas, and thoſe which 


re chiefly laid up in the memory as keys and repo- 


ſtories to the reſt, pictures, which are ſomething in- 
termediate between the real object and the idea, and 
therefore in caſes of ſufficient likeneſs more vivid 
than the idea, cannot but pleaſe us by thus gratifying 
our deſire of raiſing up a complete idea of an abſent 
object. This an attentive perſon may obſerve in 
himſelf in viewing pictures. 
The ſurprize and contraſt which ariſe in children, 
upon their ſeeing perſons and objects preſent in their 
pictures, which yet they know to be abſent by ſtri- 
king the mind with the impoſſible conception of the 


ſame thing in two places, are probably the ſources 


of conſiderable pleaſure to them. 
To theſe cauſes let us add the gay colours, and 
fine ornaments, which generally go along with pic- 


tures; and we ſhall have the chief ſources of the plea- 


lures which painting affords to young perſons, and to 
thoſe who have not yet been much affected with the 
various incidents of life, and their repreſentations, 
or acquired a taſte and ſkill in theſe things. 

For, after this, the pleaſures ariſing from pictures 
are quite of another kind, being derived from the 
ſame ſources as thoſe that- belong to the ſcenes, 
affections, and paſſions repreſented, from the poetical 
deſcriptions of thefe, from the preciſe juſtneſs of 
the imitation, - from ambition, faſhion, the extrava- 
gant prices of the works of certain maſters, from 
aſſociation with the villas and cabinets of the noble, 
the rieh, and the curious, &c. &c. 

The nature of the caricatura, burleſque, groteſque, 
pictureſque, &c. may be underſtood from what is de- 
lvered in other parts of this ſection, concerning 

3: laughter, 
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laughter, wit, humour, the marvellous, abſurd, & 
to which they correſpond. 795 

Painting has a great advantage over verbal de. 
ſcription, in reſpect of the vividneſs and number of 
ideas to be at once excited in the fancy; but it 
compaſs is, upon the whole, much narrower; and 
it is alſo confined to one point of time. 
The repreſentations of battles, ſtorms, wild beaſts, 
and other objects of horrour, in pictures, pleaſe us 

peculiarly, partly from the near alliance which the 
ideas ſuggeſted bear to pain, partly from the ſecret 
conſciouſneſs of our own ſecurity, and partly becauſe 
they awaken and agitate the mind ſufficiently to be 
ſtrongly affected with the other pleaſures, which may 
then be offered to it. 
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OF POETRY. 


The beauties and excellencies of good poetry ar 
deducible from three ſources. Firſt, The harmony, 
regularity, and variety of the numbers or metre, 
and of the rhyme. Secondly, The fitneſs and 
| ſtrength of the words and phraſes. Thirdly, The 
ſubje& matter of the poem, and the invention and 
judgment exerted by the poet, in regard to his 
ſubject. And the heauties ariſing from each of 

theſe are much transferred upon the other two by 
aſſociation. | 

That the verſification has of itſelf a conſiderable 
influence, may be ſeen by putting good poetical 
paſſages into the order of proſe. And it may be 
accounted for from what has been already obſerved 
of uniformity and variety, from the ſmoothnels and 
facility with which verſes run over the tongue, from 
the frequent coincidence of the end of the ſentence, 
and that of the verſe, at the ſame time that this rule 


is violated at proper intervals in all varieties, leſt the 
ear 
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ear ſhould be tired with too much ſameneſs, from the 
alliſtance which verſification affords to the memory, 
ſom ſome faint reſemblance which it bears to muſic, 
and its frequent aſſociations with it, &c. &c. 
The beauties of the diction ariſe chiefly from the 
foures; and therefore it will be neceſſary here to 
inquire into the ſources of their beauties. 8 
Now figurative words ſeem to ſtrike and pleaſe u 
chiefly from that impropriety which appears at firſt 
fight, upon their application to the things denoted 
by them, and from the conſequent heightening of the 
propriety, as ſoon as it is duly perceived. For when 
figurative words have recurred ſo often as to excite 
the ſecondary 1dea inſtantaneouſly, and without any 
previous harſhneſs to the imagination, they loſe their 
peculiar beauty. and force; and, in order to recover 
this, and make ourſelves ſenſible of it, we are obliged 


figurative ſenſes cloſe together, that ſo we may firſt 


affected with the union and coaleſcence. 

Beſides this, figurative expreſſions illuminate our 
diſcourſes and writings by transferring the proper- 
ties, aſſociations, and emotions, belonging to one 
thing upon another, by augmenting, diminiſhing, &c. 
and thus, according as the ſubject is ludicrous or 
grave, they either increaſe our mirth and laughter, 
or excite in us love, tenderneſs, compaſſion, admi- 
ration, indignation, terror, devotion, &c. 

When figures are too diſtant, or too obſcure, 
when they augment or diminiſh too much, we are 
diſpleaſed; and the principal art in the uſe of figures 
15, to heighten, as far as the imagination will permit, 
the greateſt beauty lying upon the confines of what 
diſguſts by being too remote or bombaſt. And 
this extreme limit for figurative expreſſions ſhews 
evidently, that the pleaſure ariſing from them is 


to recall the literal ſenſe, and to place the literal and 


be ſenſible of the inconſiſtency, and then be more 


nearly 
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nearly allied to pain; and their beauty owing 9 
certain kind and degree of inconſiſtency. 9 
However, as the various figures uſed in ſpeak 

and writing have great influences over — 7 the 
alter, and are much altered, as to their tha i; 
gy, by our paſſions, cuſtoms, opinions, conſtinit — 
educations, &c. there can be no fixed ſtandard h. 
determining what is beauty here, or what is the 8 
gree of it. Every perſon may find, that his taſte 1 
theſe things receives conſiderable changes in his 5 
greſs through life; and may, by careful ele 8 
trace up theſe changes to the aſſociations that 15 
cauſed them. And yet, ſince mankind have a « 
ral reſemblance to each other, both in their mm 
make, and external circumſtances, there will be ome 
general agreemeats about theſe things common to al 
mankind. The agreements will alſo become per 
petually greater, as the perſons under conſideration 
are ſuppoſed to agree more in their genius, ſtidie 

external circumſtances, &c. Hence may be ſeen n 
part, the foundation of the general agreements obſer 
_ in _ — the beauties of poetry, a 

ell as that of the! 1 iſput I 
—— eir particular diſputes and differ. 
— * alſo be proper to remark here, that tie 
cuſtom of introducing figures in a copious manner 
into poetry, together with the tranſpoſitions, elliptes 
ſuperfluities, and high-ſtrained expreſſions, which 
the laws of the verſification have forced the bel 
poets upon, in ſome caſes, have given a ſanction to 
certain otherwiſe unallowable liberties of expreſſion, 
and to a moderate degree of obſcurity, and even cot- 
verted them into beauties. To which it may be 


added; that a momentary obſcurity is like a di 

in mußte properly — curity 5 like a diſcord 
— pleaſure which we receive from the matter of 
the poem, and the invention and judgment of the 
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poet, in this reſpect, ariſes from the things them- 
ſelves deſcribed or repreſented. It is neceſſary there- 
fore, that the poet ſhould chooſe ſuch ſcenes as are 
beautiful, terrible, or otherwiſe ſtrongly affecting, 
and ſuch characters as excite love, pity, juſt indig- 
nation, &c. or rather, that he ſhould preſent us with 
a proper mixture of all theſe. For, as they will all 


pleaſe ſingly, ſo a well ordered ſucceſhon of them 


| will much enhance theſe ſeparate pleaſures, by the 
contraſts, analogies, and coincidences, which this 
may be made to introduce. In all theſe things the 
chief art is to copy nature ſo well, and to be ſo 
exact in all the principal circumſtances relating to 
actions, paſſions, &c. i. e. to real life, that the reader 
may be inſenſibly betrayed into a half belief of the 
truth and reality of the ſcene. | | 

Verſes well pronounced affect us much more, than 
when they merely paſs over the eye, from the imita- 
tion of the affections and paſſions repreſented, by the 
human voice; and ſtill much more, when acted 
well, and heightened by the proper conjunction of 
realizing circumſtances, ET 

Since poetry makes uſe of words, which are the 
principal channel of mutual communication for our 
thoughts and affections, and has by this means an 
unlimited compaſs in reſpect of time, place, &c. it 
muſt, upon the whole, have great advantages over 
painting. ö 

As the pleaſures of imagination are very prevalent, 
and much cultivated, during youth; ſo, if we conſider 
mankind as one great individual, advancing in age 
perpetually, it ſeems natural to expect, that in the 
infancy of knowledge, in the early ages of the world, 
the taſte of mankind would turn much upon the 


pleaſures of this claſs. And agreeably to this it may 


be obſerved, that muſic, painting, and poetry, were 
much admired in ancient times; and the two laſt 
drought to great perfection. What was the real per- 


fection 
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fection of the ancient Grecian muſic, alſo how fa 


the modern very artificial compoſitions, ought to be 

allowed to excel them, muſt be left to thoſe who ar 

judges of theſe matters. os | Thi 
The beauties of oratory are very nearly allied u with t 

thoſe of poetry, ariſing partly from an harmoniow N dered 

flow and cadence of the periods, ſo that uniformity quenc 


and variety may be properly mixed, partly from Bui 
the juſtneſs and nervouſneſs of the expreſſions, and Mot ple 
partly from the force of the arguments and motives N rrom 
brought together by the invention of the orator, and ty: e 
ſo diſpoſed as to convince the judgment, excite and 
gain the affections. In both caſes it is very nece. hire 
ſary, that the reader or hearer ſhould conceive f. man 
vourably of the deſign and author, in a moral light 
Poetry has the advantage of oratory, in reſpect of the 
ſweetneſs of the numbers, and boldneſs of the 
figures; but oratory, being a real thing, and one 
which has great influence in many the moſt im- 
portant tranſactions, does, by this reality, affed 
ſome perſons more than poetry; I mean perſons 
that are mere readers or hearers; for, as to thok 
that are intereſted in the debate, to whom it is 2 
reality, there can be no doubt. 

The beauties of hiſtory will eaſily be underſtood 
from what is ſaid of poetry and oratory. 
It is. to be obſerved, that poetry, and all fictitious 
| hiſtory, borrow one chief part of their influence from 
their being imitations of real hiſtory, as this again 
does from the ſtrong affections and paſſions excited 
by the events of life, and from the contagiouſneſs df 
our tempers and diſpoſitions. 

The ſame kind of contraſts and coincidences 
which, in low and comic things, would be wit ot 
humour, become the brilliant paſſages that affect and 
ſtrike us moſt eminently in grave poetry, in orator} 
and hiſtory, | | 


OF 
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or THE PLEASURES ARISING FROM THE 
STUDY OF THE SCIENCES. 


The ſtudy of the ſciences has a great connection 
with the natural and artificial beauties already conſi- 
dered, and receives great luſtre from them in conſe- Why 
quence thereof. | 1 | | We! 

But beſides this, there are many original ſources | 
of pleaſure in the ſtudy of the ſciences : as, Firſt, 
From the many inſtances of uniformity with varie- 
ty: Secondly, From the marvellous and ſeemingly 
impoſſible, which occur in all parts of knowledge: 
Thirdly, From the great advantages reſpecting hu- 
man life, which accrue to mankind in general from | 0 
the purſuit of knowledge, alſo from the honours, 0 
riches, &c. which are the rewards conferred upon 1 
particular perſons that are eminent: Laſtly, From I 
the numerous connections of truth of all kinds with | _ 

6 
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thoſe moſt amiable and important doctrines, which 
religion, natural and revealed, teaches us. And when 
theſe pleaſures, in their ſeveral ſubordinate kinds and 
degrees, have been ſufficiently aſſociated with the 1 
favourite ſtudy, they render it at laſt pleaſant in itſelf, 0 
as we uſually term it, i. e. theſe ſeveral particular 
pleaſures coaleſce into a ſingle general one, in which 
the compounding parts cannot he diſcerned ſeparately 
from each other, and which conſequently appears 
to have no relation to its ſeveral compounding parts; 
unleſs when by a particular attention to, and exami- \ 
nation of, what paſſes in our minds, we lay hold of Wl 
the laſt compounding parts before their entire coa- 
lelcence, or reaſon upon the cauſes of theſe pleaſures, 
by comparing their growth, and the changes made 
in them, with the concomitant circumſtances. Thus, 
if it be obſerved as a general fact, that perſons grow 
fond of particular ſtudies, remarkably after having 
received ſome great preſent advantage, or hope of a 
future one from them, we may reaſonably preſume, 
Vol. I. F f that 
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that the pleaſure which they take in theſe ſtudies, i 
in part derived from this fource, even though i 
cannot be felt to ariſe from it explicitly. 
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OF INVENTION. 


The copiouſneſs and quickneſs of the invention 
being principal requiſites for the cultivation of the 
arts and ſciences with ſucceſs, I will ſay ſomething 
concerning invention here, my ſubje& being noy 
ſufficiently opened for that purpoſe. - 
Invention then may be defined the art of produ- 
cing new beauties in works of imagination, and ney 
truths in matters of ſcience. And it ſeems to depend, 
in both caſes, chiefly upon theſe three things. Fir, 
A ſtrong and quick memory : Secondly, An exten- 
ſive knowledge in the arts and ſciences ; and pati. 
_ cularly in thoſe that are contiguous to, or not far 
diſtant from, that under conſideration : And, Thirdly, 
The habit of forming and purfuing analogies, the 
deviations from theſe, and the ſubordinate analogies 


- viſible in many of theſe firſt deviations, &c. &c. ( 
Firſt, A ſtrong and quick memory is neceſſan, 
that ſo the 1deas of the poet or philoſopher may &- 5 
pend upon, and be readily ſuggeſted by, each other. 15 
Secondly, He muſt have a large ſtock of ide WM 8 
for the purpoſes of figures, illuſtrations, compariſons, . 
arguments, motives, criterions, &c. And it is evi d 
dent, that the ideas taken from ſuch parts of knov-. 8 1 
ledge, as are pretty nearly allied to his ꝓarticular ſtudy, * 
will be of moſt uſe to him in it. 
Thirdly, Analogy will lead him by degrees, ir 1 | 
works of fancy, from the beauties of celebrated g 
maſters to others leſs and leſs reſembling theſe, till a % 
laſt he arrives at ſuch as bear no viſible reſm- 
blance. Deviations, and the ſubordinate analogs vi 
contained within them, will-do this in a much great! 5 
degree; and all analogies will inſtruct him how i 3 


model 


* 
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model properly ſuch entirely new thoughts, as his 


memory and acquaintance with things have ſuggeſted 


to him. In ſcience analogy leads on perpetually to 


new propoſitions; and, being itſelf ſome preſumption 
of truth, is a guide much preferable to mere imagi- 
nation. 

t may be obſerved, that the trains of viſible ideas, 
which accompany our thoughts, are the principal 
fund for invention, both in matters of fancy, and in 
ſcience. | 

As invention requires the three things here ſpoken 
ff. ſo, converſely, no perſon who is poſſeſſed of them, 
and who applies himſelf to any particular ſtudy either 


aſſiduity, can fail for want of invention. And the 
nature of this faculty ſeems as reconcileable with, 
and deducible from, the power of affociation, and 
the mechaniſm of the mind here explained, as that 
of any other, 


OF THE BEAUTY OF THE PERSON. 


The word beauty is applied to the perſon, parti- 
cularly in the female ſex, in an eminent manner ; and 
he deſires and pleaſures ariſing from beauty, in this 
:nſe, may be conſidered as an intermediate ſtep be- 
ween the groſs ſenſual ones, and thoſe of pure eſteem 
and benevolence ; for they are, in part, deduced from 
both theſe extremes; they moderate, ſpiritualize, and 
mprove the firſt, and, in the virtuous, are ultimately 
onverted into the laſt. 

But they ariſe alſo from many other ſources in their 
termediate ſtate, particularly from aſſociations with 
he ſeveral beauties of nature and art already 
entioned, as of gay colours, rural ſcenes, muſic, 
panting, and poetry ; from aſſociations with faſhion, 
e opinions and encomiums of others, - riches, 
onours, high birth, &c. from vanity and am- 
2 bition, 


of the imaginative or abſtract kind, with ſufficient | 


— : —- 


— 
. i 


. 


able from all the reſt in fome caſes. 
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bition, &c. Beſides which, the pleaſure of gratifying 
a ſtrong deſire, and the pain of diſappointment, ar 
to be conſidered here, as being evidently diſtinguiſh. 


That part of beauty which ariſes from ſymmety, 
may perhaps be ſaid to conſiſt in ſuch proportions of 
the features of the face, and of the head, trunk, 
and limbs, to each other, as are intermediate in re- 
ſpect of all other proportions, i. e. ſuch proportions 
as would reſult from an eſtimation by an average: 
one may ſay at leaſt, that theſe proportions would « 
not differ much from perfect ſymmetry, 

The deſires excited by the beauty of the perſon 
increaſe for ſome time, eſpecially if the ſenſible ones 
are not gratified, and there be alſo a mixture of hope | 
and fear, in relation to the attainment of the affec- 
tions of the beloved perſon. But they ſometimes 
decreaſe, like other deſires, from mere want of 
novelty, after the affections are gained; and muſt 
always do ſo after gratification. Nevertheleſs, if there 
be the proper foundation for eſteem and religious 
affection in each party, mutual love, with the plea- 
ſures ariſing from it, may increaſe upon the whole, 
the real circumſtances of life affording more than 
ſufficient opportunity for gaining in one reſpect, what 
is loft in another. | 

The beauty of the air, geſture, motions, and 
dreſs, has a great connection with the beauty of the 
perſon, or rather makes a conſiderable part of ib 
contributing much to the ſum total; and when cot- 
ſidered ſeparately, receiving much from the other pat 
of the beauties of the perſon. The ſeparate beaut 
of theſe things ariſes from ſome imitation of a natur 
or artificial beauty already eſtabliſhed, from faſhion 
high birth, riches, &c. or from their being expie> 
five of ſome agreeable or amiable quality of mind. 
The reciprocal influences of our ideas upon each oth; 
and the endleſs variety of their combinations, at 

| * eminent! 
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eminently conſpicuous in this article; the ſtrength 

of deſire here rendering the aſſociations, with the ; 
ſeveral ſteps previous to the perfect coaleſcence of © , 
the ideas aſſociated, more viſible than in moſt other 1 0 


OF WIT AND HUMOUR. 


come now to examine the pleaſures of mirth, 
wit, 'and humour. | | 

But, Firſt, It will be neceſſary to conſider the cauſes 
of laughter, and particularly the mental ones. 

Now it may be obſerved, that young children do 
not laugh aloud for ſome months. The firſt occaſion 
of doing this ſeems to be a ſurprize, which brings on 
a momentary fear firſt, and then a momentary joy 
in conſequence of the removal of that fear, agree- 
ably to what may be obſerved of the pleaſures that 
follow the removal of pain. This may appear pro- 
bable, inaſmuch as laughter is a naſcent cry, ſtopped 
of a ſudden ; alſo becauſe if the ſame ſurprize, which 
makes young children laugh, be a very little increaſ- 
ed, they will cry, It is uſual, by way of diverting 
young children, and exciting them to laughter, to 
repeat the ſurprize, as by clapping the hands fre- 
queatly, reiterating a ſudden motion, &c. 

This is the original of laughter in children, in 
general; but the progreſs in each particular is much 
accelerated, and the occaſions multiplied, by imita- 
tion, They learn to laugh, as they learn to talk and 
walk; and are moſt apt to laugh profuſely, when 
they ſee others laugh ; the common cauſe contribu- 
ting alſo in a great degree to produce this effect. | 
The ſame thing is evident even in adults; and ſhews . 
us one of the ſources of the ſympathetic affections. Mis 

To theſe things it is to be added, that the alter- 
nate motions of the cheſt follow the ſame degrees of 
mental emotion with more and more facility perpe- 
ally, ſo that at laſt children (who are likewiſe more 

513 exquiſitely 
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exquiſitely ſenſible and irritable than adults) laugh upon 
every trifling occaſion, 


By degrees they learn the power of ſuſpending the 
actions both of laughing and crying, and aſſociate 
this power with a variety of ideas, ſuch as thoſe of 

. decency, reſpect, fear, and ſhame: the incidents 
and objects, which before occaſioned emotion ſuf- 
cient to produce laughter, now occaſion. little or 
none, from the tranſmutation of their aſſociations: 
their new aſſociated pleaſures and pains are of a 
more ſedate kind, and do not affect them ſo much 
by ſurprize; and, which 1s a principal cauſe in re- 
ſpect of individuals, their equals laugh leſs, and, by 
forming them to the ſame model with themſelves, 
make the diſpoſition to laughter decreaſe till faſter, 
For whatever can be ſhewn to take place at all in 
human nature, muſt take place in a much higher 
degree, than according to the original cauſes, from 
our great diſpoſition ro imitate one another, which 
has been already explained. | | 
It confirms this account of laughter, that it fol- 
lows tickling, as noted above, i. e. a momentary 


pain and apprehenſion of pain, with an immediately 


ſucceeding removal of theſe, and their alternate re- 
currency ; alſo that the ſofter ſex, and all nervous 
perſons, are much diſpoſed both to laugh and cry pro- 
fuſely, and to paſs quickly from one ſtate to the 
other. And it may deſerve to be inquired, how far 


the profuſe, continued laughter and mirth on one 


hand, ſorrow, hanging the lip, and crying, on the 
other, which occur in madneſs, agree with it. 
As children learn the uſe of language, they 
learn alſo to laugh at ſentences or ſtories, by which 
| ſudden alarming emotions and expectations are raiſed 
in them, and again diſſipated inſtantaneouſly. And 
as they learnt before by degrees to laugh at ſudden 
unexpected noiſes, or motions, where there was no 
fear, or no diſtinguiſhable one, ſo it is aſter ſome 


time 
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time in reſpect of words. Children, and young per- 


ſons, are diverted by every little jingle, pun, contraſt, 
or coincidence, which is level to their capacities, even 
though the harſhneſs and inconſiſtency, with which 
it firſt ſtrikes the fancy, be ſo minute as ſcarce to 
be perceived. And this is the origin of that laughter, 
which is excited by wit, humour, buffoonery, &c. 
But this ſpecies of laughter abates alſo by degrees, 
15 the other before conſidered did, and, in general, 
for the ſame cauſes; ſo that adults, and eſpecially 
thoſe chat are judges of politeneſs and opined. laugh 
only at ſuch ſtrokes of wit and humour, as ſurprize by 
ſome more than ordinary degree of contraſt or coinci- 
dence; and have at the ſame time a due connection 
with pleaſure and pain, and their ſeveral aſſociations 
of fitneſs, decency, inconſiſtency, abſurdity, ho- 
nour, ſname, virtue, and vice; ſo as neither to be 
too glaring on the one hand, nor too faint on the 
other. In the firſt caſe, the repreſentation raiſes 
diſlike and abhorrence; in the laſt, it becomes in 
ſpid. | 
From hence may be ſeen, that in different perſons 
the occaſions of laughter muſt be as different as their 
opinions and diſpoſitions ; that low ſimilitudes, al- 
luſions, contraſts, and coincidences, applied to grave 
and ſerious ſubjects, muſt occaſion the moſt profuſe 
laughter in perſons of light minds; and, converſely, 
increaſe this levity of mind, and weaken the regard 
due to things ſacred; that the vices of gluttony, 
lewdneſs, vain glory, felf-conceit, and covetouſneſs, 
with the concomitant pleaſures and pains, hopes, 
fears, dangers, &c. when repreſented by indirect 
circumſtances, and the repreſentation heightened by 


contraſts and coincidences, muſt be the moſt frequent 


lubje& of mirth, wit, and humour, in this mixed 
degenerate ſtate, where they are cenſured upon the 
whole; and yet not looked upon with a due degree 
of ſeverity, diſtance, and abhorrence ; that com- 


f 4 pany, 
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pany, feaſting, and wine, by putting the body int 
a pleaſurable ſtate, muſt diſpoſe to laughter Upon 
ſmall occaſions; and that perſons who give then. 
ſelves. much to mirth, wit, and humour, muſt there. 
by greatly diſqualify their underſtandings for the 
ſearch after truth; inaſmuch as by the perpetua cordur 
hunting after apparent and partial agreements and 
diſagreements, as in words, and indirect accidental 
circumſtances, whilſt the true natures of the thing 


thernſelves afford real agreements and diſagreement, take 
that are very different, or quite oppoſite, a man muſt quen 
by degrees pervert all his notions of things them. 

ſelves, and become unable to ſee them as they really OF 
are, and as they appear to conſiderate ſober-minded 

inquirers, He muſt loſe all his aſſociations of the 

viſible ideas of things, their names, ſymbols, &c. E 
with their uſeful practical relations and properties; al t 
and get, in their ſtead, accidental, indirect, and un- heac 
natural conjunctions of circumſtances, that are really 4 


foreign to each other, or oppoſitions of thoſe that 
are united; and, after ſome time, habit and cuſtom 


will fix theſe upon him. | , 
— The moſt natural occaſions of mirth and laughter Fe 
in adults ſeem to be the little miſtakes and follies of j 
children, and the ſmaller inconſiſtencies and impro- Ne 
prieties, which happen in converſation, and the daily : 
_ occurrences of life; inaſmuch as theſe pleaſures are, : | 
in great meaſure, occaſioned, or at leaſt ſupported, * 
by the general pleaſurable ſtate, which our love and S 
affection to our friends in general, and to children in 10 
particular, put the body and mind into. For this wa 
kind of mirth is always checked where we have a di- A 
like; alſo where the miſtake or inconſiſtency riſes / 
beyond a certain limit; for then it produces con- 5 
cern, confuſion, and uneaſineſs. And it is uſeful not - 
only in reſpect of the good effects which it has upon t 
the body, and the preſent amuſement and relax K 
tion that it affords to the mind; but alſo, becauſe it c 


puts 
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puts us UPON rectifying what is ſo amiſs, or any other 
Gmilar error, in one another, or in children; and has 
1 tendency to remove many prejudices from cuſtom 
and education. Thus we often laugh at children, 
ruſtics, and foreigners, when yet they act right, ac- 


cording to the truly natural, ſimple, and uncorrupted 


dictates of reaſon and propriety, and are guilty of 
no other inconſiſtency, than what ariſes from the 
uſurpations of cuſtom over nature; and we often 
take notice of this, and correct ourſelves, in conſe- 
quence of being diverted by it. 


OF INCONSISTENCY, DEFORMITY, AND 
ABSURDITv. 


Having now conſidered, in a ſhort and general way, 
all the pleaſures that ſeem properly to belong to the 
head of imagination, I will ſay ſomething concern- 
ing the pains of this claſs, viz. thoſe which ariſe from 
the view of groſs inconſiſtency, abſurdity, and de- 
formity, Here we may obſerve, f, 

Firſt, That theſe pains are the root and ſource 
of many of the fore- mentioned pleaſures, particularly 
thoſe ariſing from figurative expreſſions, and of wit 


and humour, as has been ſhewn in treating of theſe 


things. 
Secondly, That the diſguſt and uneaſineſs here 
| conſidered never riſe to any very great height, unleſs 
ſome of the pains of ſympathy, or of the moral ſenſe, 
mix themſelves with them, From whence it ſeems to 
follow, that . the mere pleaſures of imagination and 
beauty are alſo of a kind much inferior to thoſe of 
ſympathy, and the moral ſenſe, f 
The perplexity, confuſion, and uneaſineſs, which 
we Jabour under in abſtruſe inquiries, philoſophical, 


moral, and religious, ought, perhaps, to be referred 


to this head, Alſo the ſecondary perplexity which 
ariſes from our being ſubject to this perplexity, con- 
fuſion, and uneaſineſs. However, all this is to be 


accounted 
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accounted for as any other evil, and does not ſeem 
to be attended either with greater or leſs difficulties, 
No perplexity can give us more than a limited degree 
of pain ; and all our perplexities have probably both 
the ſame general good effects as our other pains; 
and alſo, like each of theſe, ſome good effects pecu- 
liar to themſelves. | 

We may now obſerve upon the whole, that ac. 

cording to the foregoing hiſtory of the pleaſures of 
imagination, there muſt be great differences in the 
taſtes and judgements of different perſons ; and that 
no age, nation, claſs of men, &c. ought to be made 
the teſt of what is moſt excellent in artificial beauty; 
nor conſequently of what is abſurd. The only things 
that can be ſet up as natural criterions here ſeem to be 
uniformity with variety, uſefulneſs in genera], and 
the particular ſubſerviency of this or that artificial 
beauty to improve the mind, ſo as to make it uit 
beſt with our preſent circumſtances, and future ex- 
pectations. How all theſe eriterions conſiſt with each 
other, and unite in the ſingle criterion of religion, 
or the love of God, and of our neighbour, under- 
ſtood in the comprehenſive ſenſe of theſe words, | 
ſhall endeavour to ſhew hereafter. 
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OF THE PLEASURES AND PAINS OF AMBITION. 


P R © Þ © XCV. 


To examine how far the Pleaſures and Pains of 


Ambition are agreeable to the foregoing Theory. 


Taz opinions of others concerning us, when ex- 
preſſed by correſponding words or actions, are 
principal ſources of happineſs or miſery. The plea- 
ſures of this kind are uſually referred to the head of 
honour ; the pains to that of ſhame; but as it 1s 
moſt convenient to have a ſingle word, to which to 
refer both the pleaſures and pains of this claſs, I have 
made choice of ambition for that purpoſe. It will 
therefore be our buſineſs, under* this propoſition, to 
inquire by what aſſociations it is brought about, 
that men are ſolicitous to have certain particulars 
concerning themſelves made known to the circle of 
their friends and acquaintance, or to the world in 
general; and certain others concealed from them; 
alſo, why all marks and evidences, that theſe two 
ſeveral kinds of particulars are made known, fo as to 
beget approbation, eſteem, praiſe, high opinion, &c. 
or diſlike, cenſure, contempt, &c. occaſion ſuch 
exquiſite pleaſures and pains, as thoſe of honour and 
ſhame, i. e. of ambition. | 

The particulars which we deſire to have made 
known to, or concealed from, others, in order to ob- 
tain praiſe, or avoid diſpraiſe, may be claſſed under 
the four following heads, 


Firſt 
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Firſt, External advantages or diſadvantages, 
Secondly, Bodily perfections and imperfections. 
Thirdly, Intellectual accompliſhments or defect, 
Fourthly, Moral ones, i. e. virtue or vice. 

I will now endeavour to ſhew what pleaſures and 
pains, bodily and intellectual, are aſſociated with the 
opinions which others form of us, in theſe four re. 
ſpecs, i. e. either with the ſeveral methods by which 
they receive their information; or with thoſe by 
which they ſignify their having received it, and 
their conſequent approbation or diſapprobation, re. 
ſpect or contempt. 


OF EXTERNAL ADVANTAGES AND DISAD. 
VANTAGES. 


©" I begin with the conſideration of external advan- 
tages or diſadvantages. The principal of theſe are 
fine clothes, riches, titles, and high birth, with their 
oppolites, rags, poverty, obſcurity, and low birth, 
Now it 1s evident, that theſe external advantage: 
and diſadvantages become ſuch by being made known 
to others ; that the firſt gain men certain privileges 
and pleaſures; and the laſt ſubject them to inconve- 
niencies and evils only, or chiefly, when they are di- 
covered to the world. It follows therefore that every 
diſcovery of this kind to others, alſo every mark and 
aſſociate of ſuch diſcovery, will, by aſſociation, raiſe 
up the miniatures of the privileges and pleaſures, in- 
conveniencies, and evils, reſpectively ; and thus afford, 
in each inſtance, a peculiar compound pleaſure ot 
pain, which, by the uſe of language, has the word 
honour or ſhame reſpectively annexed to it. 
This is the groſs account of the generation of 
theſe pleaſures and pains; but the ſubordinate pati- 
culars contain many things worthy of obſervation. 
Thus fine clothes pleaſe both children and adults, 


by their natural or artificial beauty ; they *. 
| | | the 
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the beauty of the perſon; they excite the compli- 
ments and careſſes of the attendants in a peculiarly 
W ;jvid manner; they are the common aſſociates of 
riches, titles, and high birth; they have vaſt en- 
comiums beſtowed upon them; and are ſometimes 
the rewards of mental accompliſhments and virtue. 
Rags, on the contrary, are often attended with the 
moſt loathſome and offenſive ideas, with bodily infir- 
mity, poverty, contempt, and vice. It is eaſy there- 
fore to ſee, that in our progreſs through life, a com- 
pound aſſociated defire of fine clothes, and abhor- 
rence of rags, will ſpring up ſo early as to be deemed 
a natural one. And if a perſon paſſes of a ſudden 
from rags to fine clothes, or vice ver/a, the pleaſure 
or pain will be enhanced accordingly, by the juxta- 
poſition of the oppoſites. EE or 

Now theſe pleaſures and pains, which thus attend 
| 2 perſon's being actually dreſſed in fine clothes, or 


in rags, will, by farther aſſociations, be transferred 


upon all the concomitant circumſtances, the poſſeſſion 
of fine clothes, the hopes of them, or the fear of 
rags; and particularly upon all narrations and ſym- 
bols, whereby others are firſt informed of the perſon's 
dreſs, or diſcover their prior knowledge of it; ſo that 
the perſon ſhall have his vanity gratified, or his ſhame 
excited, by all ſuch narrations, and by all the conco- 
mitant circumſtances and ſymbols. 985 
Riches, titles, and high birth, are attended with 
aſſociates of the ſame kind as fine clothes; with 
this difference, however, that it requires a farther 
progreſs in life to be ſufficiently affected with the 
compound pleaſure reſulting from the aſſociates of 
theſe, and conſequently for acquiring a taſte for thoſe 
pleaſures of honour,” which riches, titles, and high 
birth afford. Agreeably to which it may be obſerved, 


that the firſt inſtance of pride and vanity in children 


is that which ariſes from fine clothes. 
In 


- 
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In the progreſs through life, eſpecially in the vit- 
tuous, it often happens, that oppoſite aſſociations are 
generated, i. e. ſuch as break the connection between 
the ideas of happineſs and fine clothes, riches, 


titles, high birth; alſo between miſery and rags, 


poverty, obſcurity, and low birth; nay, there are 
ſome inſtances in which theſe laſt are connected with 
fome kinds and degrees of happineſs. Now in al 
theſe caſes the pride and vanity, or ſhame, by which 
we hope or fear to have our circumſtances, in theſe 
reſpects, known to the world, leſſen, ceaſe entirely, gr 
even turn about to the oppolite quarter according); 
ſo that when a perſon has loſt his deſire of being 
rich, or high born, he alſo loſes his defire of being 
thought ſo; and when he gains an oppoſite deſire 
of becoming poor, on a religious account, for in- 
ſtance, or a complacence in being low born, on ac- 
count of his preſent high ſtation, 8c. he deſires alſo 
to have this known to the world. And yet there 
may, in moſt caſes, be perceived ſome diftance in 
time between the deſire of being, and the ſubſequent 
aſſociated deſire of being thought, viz. ſuch a diſtance 
of time as may ſuffice for the aſſociations to produce 
their effect in. 

Riches are attended with many conveniencies, whe- 
ther a perſon be known to poſſeſs them, or no; and 
there are inconveniencies, as well as conveniencies, 
attending the reputation of being rich; but titles 
and high birth are then only productive of privi- 
leges and pleaſures, when made known to the 
world; whence it is eaſy to ſee that pride and va- 
nity may ſhew themſelves much more commonly in 
reſpect of titles and high birth, than in reſpect of 
riches, which is agreeable to the fact. 

The ſhamefacedneſs of ruſtics, poor perſons, and 
inferiors in general, in the preſence of their ſupe- 
riors, with the great confuſion and uneaſineſs that 


often attend it, ariſes from the ſources of honour and 


ſhame 
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hame here laid open, and particularly from the ſtrong 
contraſt between their own circumſtances and thoſe 
of their ſuperiors. . 


OF BODILY PERFECTIONS AND IMP ER. 
. 


The chief bodily circumſtances, which are the 
ſources of the pleaſures of honour, or of the pains 


of ſhame, are beauty, ſtrength, and health, on the 


one hand; and their oppoſites, deformity, imbeci- 
lity, unfitting a perſon for the functions of life, and 


diſeaſe, on the other. I will make ſome ſhort re- 


marks upon each. | 

Beauty has an intimate connection with one of the 
moſt violent of our deſires ; affords a great pleaſure, 
even where this deſire is not felt explicitly; has the 
higheſt encomiums beſtowed upon it in books, eſpe- 
cially in ſuch as are too much in the hands of young 
perſons, and the higheſt compliments paid to it in 
diſcourſe; and is often the occaſion of ſucceſs in 
life; all which holds more particularly in reſpect of 
women, than of men. No wonder therefore, that 
both ſexes, but eſpecially women, ſhould deſire both 
to be and be thought beautiful, and be pleaſed with all 
the aſſociated circumſtances of theſe things; and 
that the fear of being or being thought deformed, 
ſhould be a thing to which the imagination has the 
greateſt reluctance. And the reputation of beauty, 
with the ſeandal of deformity, influences ſo much 
the more, as beauty and deformity are not attended 
with their reſpective pleaſing or diſpleaſing aſſociates, 
| except when they are made apparent to, and taken 
notice of by the world. So that here the original 
deſire is rather to be thought beautiful than to be ſo; 
and this laſt is chiefly a conſequential one ariſing in 


our minds, from the cloſe connection of being with 
being thought, 


Ti. 
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In ſtrength it is otherwiſe. This is the ſource 0 
many conveniencies, and imbecility, its oppoſite 
of many inconveniencies, whether they be taken no. 
tice of or no; as well as of ſome which depend on 
their being thus taken notice of. It is reaſonable there. 
fore here to ſuppoſe, that our firſt and greateſt de. 

| fire ſhould be after the thing itſelf ; and ſo it is in fac 
However, ſince ſeveral advantages ariſe from ſhey. 
ing our ſtrength ; ſince alſo the oſtentation of hap. 
pineſs of any kind belonging to ourſelves, or the 
notice which others take of it, bring in the pleaſing 
idea with great vigour ; it is evident, that there muſt 
be eager deſires of being thought ſtrong, agile, &c. 
as well as of being ſo. And, by parity of reaſon, 
men will be much aſhamed of being thought weak and 
feeble, as well as afraid of being ſo. And as women 
glory chiefly in beauty, ſo men do in ſtrength ; this 
being chiefly a ſource of advantages and pleaſures to 
men, as that is to women. Nay, one may even ob- 
ſerve, that any great degree of beauty in men, or 
ſtrength in women, by being oppoſite to that per- 
fection, which is peculiar to each ſex, is thought n. 
ther undeſirable than deſirable. | 
Health and fickneſs have many connections with 
beauty and ftrength, deformity and imbecility, r- 
ſpectively; and therefore may eaſily be conceived to 
become reſpectively the. ſources of the pleaſures of 
honour, or of the pains of ſhame, agreeably to the 
fact. But, in diſeaſes, ſo many greater pains and 
evils, fears, anxieties, &c. with ſome pleaſures, fuch 
as thoſe of friendſhip, occur likewiſe, that there 5 
in moſt caſes, little room for ſhame to exert itfel!: 
however, if the diſeaſe be the conſequence either of 
a virtuous, or a vicious, courſe of action, the bo- 
nour or ſhame, belonging to virtue or vice reſpec- 
tively, will be transferred upon it. 
There is an high degree of ſhame, which attends the 
natural evacuations, particularly thoſe of the fxtts 
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and urine, which is in part deduced from the offen- 


ſveneſs of the excrements of the body, and is nearly 
related to the ſhame attending bodily infirmities and 
diſeaſes. But this ſhame, as it reſpects the feces and 
vrine, has alſo a particular connection with that which 
relates to the pudenda, ariſing from the vicinity of 
the organs ; and thus they give and receive mutually. 
They are alſo both of them much increafed by edu- 
cation, cuſtom, and the precepts and epithets of pa- 
rents and governors. The original ſources of the 
ſhame relating to the pudenda are probably the pri- 
yacy requiſite (which is both cauſe and effect), the 
greatneſs of the pleaſure, and the ſenſe of guilt which 
often attends ; and there may be perhaps ſomething of 
inſtinct, which operates here quite independently of 
aſſociation. | 


OF INVELLECTUAL ACCOMPLISHMENTS 
"7 AND DEFECTS. 


The intellectual accompliſhments and defects 
which occaſion honour and ſhame, are ſagacity, 
memory, invention, wit, learning; and their op- 
polites, folly, dulneſs, and ignorance. Here we may 
deduce a conſiderable part from the many advan- 
ages ariſing from the accompliſhments, diſadvan- 
tages from the defects, in the ſame manner as has been 
done already in the two foregoing articles. But a 
great part, perhaps the greateſt, is deduced from the 
high-ſtrained encomiums, applauſes, and flatteries, 
paid to par and learning, and the outrageous ridi- 
cale and contempt thrown-upon folly and ignorance, 
in all the difcourſes and writings of men of genius 
and learning ; theſe perſons beigg extremely partial 
to their own excellencies, and carrying the world 
with them by the force of their parts and eloquence, 
It is alſo to be obſerved, that in the education of young 
perſons, and eſpecially of boys and young men, great 
rewards are conferred in conſequence of intellectual 
ol, I, - (3 g attun- 
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attainments and parts; and great puniſhments fl. 
low negligence and ignorance ; which rewards and 
puniſhments, being reſpectively aſſociated with the 
words expreſſing praiſe and cenſure, and with all their 
other circumſtances, transfer upon praiſe and cenſure 
compound vivid miniatures, pleaſant and painful. 
In like manner all the kinds of honour and ſhame, 
by being expreſſed in words and ſymbols, that are 
nearly related to each other, enhance each other: 
thus, for inſtance, the careſſes given to a child when 
he is dreſſed in fine clothes prepare him to be much 
more affected with the careſſes and encomiums be- 
ſtowed upon him when he has been diligent in getting 
his leſſon, and indeed it ought to be remarked, 
that the words and phraſes of the parents, governors, 
ſuperiors, and attendants, have ſo great an influence 
over children, when they firſt come to the uſe of 
language, as inſtantly to generate an implicit. belief, 
a ſtrong deſire, or a high degree of pleaſure. They 
have no ſuſpicions, jealouſies, memories, or expecta- 
tions of being deceived or diſappointed ; and there- 
fore a ſet of words expreſſing pleaſures of any kind, 
which they have experienced, put together in almoſt 
any manner, will raiſe up in them a pleaſurable ſtate, 
and oppoſite words a painful one. Whence it is eaſy 
to ſee, that the fine language expreſling praiſe, and 
the harſh one expreſling diſpraiſe, muſt inſtantly, from 
the mere aſſociations heaped upon the ſeparate words, 
put them into a ſtate of hope and joy, fear and 
ſorrow, reſpectively. And when the foundation 1s 
thus laid, praiſe and diſpraiſe will keep their influ- 
ences from the advantages and diſadvantages attend- 
ing them, though the ſeparate words ſhould loſe their 
particular influences, as they manifeſtly do in our 
progreſs through life. SET 
Phe honour and ſhame ariſing from intellectual 
accompliſhments do often, in learned men, after ſome 
time, deſtroy, in great meaſure, their RIO, n 
| = 
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reſpe&t of every other kind of honour and ſhame; 
which ſeems chiefly to ariſe from their converſing 
much with books, and learned men, ſo as to have a 
great part of the pleaſures, which they receive from 
this their converſation, cloſely connected with the 
encomiums upon parts and learning; alſo to have 
all terms of honour applied to them, and the keeneſt 


reproach, and moſt inſolent contempt, caſt upon the 


contrary defects. And, as the pleaſures which rail- 
ery, ridicule, and fatire, afford to the by-ſtanders, 
xe very conſiderable, ſo the perſon who is the object 
of them, and who begins to be in pain upon the firſt 


light marks of contempt, has this pain much enhan- 


ced by the contraſt, the exquiſiteneſs of his uneaſi- 
neſs and confuſion riſing in proportion to the degree 
of mirth, and inſolent laughter in the by-ſtanders : 
whence it comes to paſs, that extremely few perſons 
have courage to ſtand the force of ridicule ; but 
rather ſubject themſelves to conſiderable bodily pains, 
to loſſes, and to the anxiety of a guilty mind, than 
appear fooliſh, abſurd, ſingular, or contemptible to the 
world, or even to perſons of whoſe judgment and 
abilities they have a low opinion. 

All this 1s, in general, more applicable to men 
than to women, juſt as the honour and ſhame be- 
longing to beauty and deformity is more applicable 
to women than men; both which obſervations are 
eaſily deducible from the different talents and ſitua- 
tions in life of the two ſexes. 


OF VIRTUE AND VICE. 


We come, in the laſt place, to conſider moral ac- 


compliſhments and defects, or virtue and vice. Now 
it is very evident, that the many advantages, public 


and private, which ariſe from the firſt, will engage 
the world to beſtow upon it much honour and ap- 


Plauſe, in the ſame manner as the evil conſequences 
G g 2 | . of 
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of vice muſt make it the object of cenſure and te. 
proach, Since therefore the child is affected with 
the words expreſſing honour and cenſure, both 
from the ſeparate influences of theſe words, and from 
the application of phraſes of this kind to other ſub. 
jects of praiſe and diſpraiſe, he muſt be affected by 
the commendations beſtowed upon him when he has 


done well, and by the cenfures paſſed on him when 


he has done ill. | 
Theſe commendations and cenfures are alſo attend- 
ed with great immediate rewards and puniſhments, 
likewiſe with the hopes and fears relating to another 
world; and when the moral ſenſe is ſufficiently ge- 
nerated, with great ſecret indeterminate pleaſure or 
pain of this kind; and theſe aſſociations add a par- 
ticular force to the honour and ſhame belonging re- 
ſpectively to virtue and vice. At the ſame time it i 
eaſy to ſee, that ſome conſiderable progreſs in life is 
ordinarily required before men come to be deeply and 
laſtingly affected by theſe things; alſo that this kind 
of honour and ſhame may, at laſt, from the ſuperior 
force of the aſſociated pleaſures and pains, abſorb, 2 
it were, all the other kinds. A religious man be- 
comes at laſt inſenſible, in great meaſure, to every 
encomium and reproach, excepting ſuch as he ap- 
prehends will reſt upon him at the laſt day, from him 
whoſe judgment cannot err. | | 
This is the general account of the honour and 
ſhame paid to virtue and vice reſpectively. I wil 
now make a few ſhort ſtrictures upon ſome of itt 
principal virtues and vices. | . 
- Firſt, then, Piety is not in general, and amongſt the 
bulk of mankind, had in great hongur. This pro- 


ceeds from ſeveral cauſes; as that in the order of o 


owed it is the laſt of the virtues, and therefore, 
aving few votaries, it muſt have few advocates; that 
in the firſt attempts to attain it, men often fall ind 
great degrees of enthuſiaſm and ſuperſtition, 11 

| | expo 
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expoſe themſelves to the charges of folly, madneſs, 
and ſelf-conceit ; and that pretences to it are often 
made uſe of by hypocrites to cover the worſt deſigns. 
Now from theſe and ſuch like cauſes it happens, that 
men are much aſhamed to be thought devout, fear- 
ing that exquiſite uneaſineſs, which being ridiculed 
and contemned as fools, madmen, and hypocrites, 
occaſions. At the ſame time it appears, that amongſt 
thoſe who have made conſiderable advances in reli- 
gion, piety will be had in the greateſt honour : theſe 
ſee evidently how it may be diſtinguiſhed from en- 
thuſiaſm, ſuperſtition, and hypocriſy ; and are very 
little ſolicitous concerning the opinions of the profane 
world, who are apt to confound them ; and there- 
fore as far as their piety will permit any foreign deſire 
to ariſe, they have an exquiſite reliſh for the honour 
and eſteem proceeding from the reputation of piety. 
Benevolence ſprings up more early in life than 
piety, and has at firſt view a more immediate good 
influence upon ſociety. There are alſo greater num- 
bers who arrive at ſome imperfect degrees of it, than 
who arrive at like degrees of piety ; neither are the 
| degenerations and . counterfeits , of benevolence ſo 
common as thoſe of piety. On theſe accounts, much 
greater and more frequent encomiums are. beſtowed 
upon it by the bulk of mankind, than upon piety; and 
theſe with the many advantages refulting from the 


reputation of being benevolent, make moſt perſons' 


eagerly deſire this reputation; ſo that they perform 
many actions from mere ambition, or from a mix- 
ture of this with benevolence, which they deſire the 
"__ ſhould think to proceed from mere benevo- 
ence. | 
Military glory, and the high applauſes beſtowed 
upon perſonal courage, ſeem, in a conſiderable de- 
gree, deducible from this ſource, from the benevolent 
deſign of protecting the innocent, the helpleſs, one's 


friends and country, from invaſions, robberies, wild 
| . beaſts, 
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beaſts, &c. The connection of theſe with boy 


ſtrength, and the characteriſtical perfections of men 
as diſtinguiſhed from women and children, the r. 
rity and difficulty of them, the vaſt encomiums he. 
ſtowed upon them by poets, orators and hiſtorians, 
eſpecially. in ancient times, i. e. by thoſe authors 
which are read in ſchools, and lay hold of our pliant 
imaginations when young, the ridicule caſt upon ti. 
morouſneſs by boys and men, as not being a com. 
mon imperfection amongſt them, and the connection 
of the fear of death with the ſenſe of guilt, al 
cancur likewiſe, and have carried mankind ſo far x 
make them confer the higheſt honours upon the moſt 
cruel, lawleſs, and abominable actions, and conſe- 
uently incite one another to perform ſuch actions 
7. wi ambitious views. However, this falſe glare 
ſeems to fade in theory, amongſt writers ; and one 
may hope that the practice of mankind will be, 
in ſome meaſure, agreeable to the corrections made 

ig their theory. - | 
Temperance and chaſtity have - conſiderable ho- 
nours beſtowed upon them; but the ſhame and ſcar- 
dal attending the oppoſite vices, and which ariſe from 
the loathſome diſeaſes, and the many miſeries, which 
men bring upon the:nfelves and others by theſe vices 
are much more remarkable. The detail of the 
things might eaſily be deliverd from parallel ob- 
ſervations already made. It happens ſometimes, that 
ſome degrees of theſe vices are looked upon by young 
and ignorant perſons, as honourable, from certain 
connections with manlineſs, faſhion, high lit: 
however, this is ſtill in conformity with the doctrine 
of aſſociation, and the derivation of all the pleaſures 
of honour from happineſs under ſome form or other; 
and, when the ſame perſons become better in- 
ſtructed in the real conſequences and connections d 
things, their opinions change accordingly. _ 
| | | Negat* 
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Negative humility, or the not thinking better, or 
more highly, of ourſelves than we ought, in reſpect 
of external advantages, bodily, intellectual, or moral 
accompliſhments, and being content with ſuch re- 
gards as are our due, which is the firlt ſtep ; and then 
poſitive humility, or a deep ſenſe of our own miſery 
and imperfections of all kinds, and an acquieſcence 
in the treatment which we receive from others, what- 
ever it be; being virtues which are moſt commodious 
to ourſelves and others, and highly amiable in the 
ſight of all thoſe who have made a due proficiency in 
religion, and the moral ſenſe, come at laſt to be ho- 
noured and eſteemed in an eminent manner, and con- 
ſequently to incite men from mere vanity and am- 
bition to ſeek the praiſe of humility. And the ri- 
dicule and ſhame which attend vanity, pride, and 
ſelf-conceit, concur to the ſame purpoſe; which is a 
remarkable inſtance of the inconſiſtency of one part 
of our frame with itſelf, as the caſe now ſtands, and 
of the tendency of vice to check and deſtroy itſelf. 


From the whole of what has been delivered upon 


this claſs of pleaſures and pains, one may draw the 
tollowing corollaries. | 
Cor. 1. All the things in which men pride them- 


ſelves, and for which they deſire to be taken notice of 


by others, are either means of happineſs, or' have 
ſome near relation to it. And indeed it is not at all 
uncommon to ſee perſons take pains to make others 
believe, that they are happy, by affirming it in expreſs 
terms, Now this, conſidered as a mere matter of 
fact, occurring to attentive obſervation, might lead 
one to conclude, that the pleaſures of honour and 
ambition are not of an original, inſtinctive, implanted 
nature, but derived from the other pleaſures of hu- 
man life, by the aſſociation of theſe into various par- 
cels, where the ſeveral ingredients are ſo mixed amongſt 
one another, as hardly to be diſcernible ſeparately. 

84 The 


Va. 


ſources, marks, or offsprings 'of happineſs. Ang 


reſtrictions, as that the balance, upon the whole, 


theſe reſpects. And thus it comes to paſs, that 


Praiſe, and ſhame increaſes the fear of ſhame. Now, 
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The young, the gay, and the polite, are ambitious 
of being thought beautiful, rich, high born, witty, &e. 
The grave, the learned, the afflicted, the religions, 
&c. ſeek the praiſe of wiſdom and knowledge, or to 
be eſteemed for piety and charity; every one ac. 
cording to his opinions of theſe things, as the 


when men boaſt of their poverty, low birth, igno- 
rance, or vice, it is always in ſuch circumſtances, 
with ſuch additions and contraſts, or under ſuch 


may, ſome way or other, be the more in their fa- 
vour on that account. | 

Cos. 2. Praiſe and ſhame are made uſe of 
parents and governors, as chief motives and ſprings 
of action; and it becomes matter of praiſe to a 
child, to be influenced by praiſe, and deterred by 
ſhame; and matter of reproach, to be inſenſible in 


praiſe and ſhame have a ſtrong reflected influence 
upon themſelves ; and that praiſe begets the love of 


chough the original praiſe, commendation, blame, 
cenſure, &c. of good parents and preceptors, ex- 
tend only, for the moſt part, to acquired accom- 
pliſhments and defects, and particularly to virtue 
and vice; yet the ſecondary influence will affect 
men in reſpect of all ſorts of encomiums and cen- 
ſures, of every thing that comes under the ſame de- 
nomination, that is aſſociated with, or tied up by, the 


ſame words. Though the preceptor direct his 


pupil only to regard the judgment of the wiſe and 


good, ſtill there are ſo many like circumſtances at- 


tending the judgment of others, that it will be te- 
garded ſomething the more from the leſſons fe- 


ceived, in reſpect of the wiſe and good, excluſively 
of others, = 
oB. 
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Cor. 3. In conſidering the ſources of honour and 
ſhame it will appear, that they are by no means con- 
ſiſtent with one another; and, by a farther inquiry, 


that the maximum of the pleaſures of this claſs ulti- 
mately coincides, omni ex parte, with moral recti- 


tude. 
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OF THE PLEASURES AND PAINS OF SELF. 
INTEREST. 


0 XCVI. 


To examine how far the Pleaſures and Pains of Se 
intereſt are agreeable to the foregoing Theory. 


 SELF-INTEREST may be diſtinguiſhed into three 

kinds, viz. | 
Feirſt, Groſs ſelf-intereſt, or the cool purſuit of the 
means whereby the pleaſures of ſenſation, imagina- 
tion, and ambition, are to be obtained, and their 
| pains avoided. 

Secondly, Refined ſelf-intereſt, or a like purſuit 
of the means that relate to the pleaſures and pains of 
ſympathy, theopathy, and the moral ſenſe. 

And, Thirdly, Rational ſelf-intereſt, or the pur- 
ſuit of a man's greateſt poſſible happineſs, without 
any partiality to this or that kind of happineſs, 
means of happineſs, means of a means, &c. . 


OF GROSS SELF-INTEREST. 


The love of money may be conſidered as the 
chief ſpecies of groſs ſelf-intereſt, and will help us, 
in an eminent manner, to unfold the mutval influ- 
ences of our pleaſures and pains, with the factitious 
nature of the intellectual ones, and the doctrine ol 
aſſociation in general, as well as the particular pro- 
greſs, windings, and endleſs redoublings of ſelf-love. 
For it is evident at firſt ſight, that money cannot 
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naturally and originally be the object of our facul- 
ties; no child can be ſuppoſed born with the love 
of it. Vet we ſee, that ſome ſmall degrees of this 
love riſe early in infancy ; that it generally increaſes 
during youth and manhood ; and that at laſt, in 
ſome old perſons, it ſo engroſſes and abſorbs all their 
paſſions and purſuits, as that from being conſidered 
as the repreſentative, ſtandard, common meaſure 
and means of obtaining the commodities which oc- 
cur in common life, it ſhall be eſteemed the adequate 
exponent and means of happineſs in general, and 
the thing itſelf, the ſum total of all that is deſi- 
rable in life. Now the monſtrous and gigantic ſize 
of this paſſion, in ſuch caſes, ſupported evidently by 
aſſociation alone, will render its progreſs and growth. 
more conſpicuous and ſtriking ; and conſequently 
greatly contribute to explain the correſponding parti- 
culars in other paſſions, where they are leſs obvious. 
Let us inquire therefore, for what reaſons it is that 
children firſt begin to love money. Now they ob- 
ferve, that money procures for them the pleaſures 
of ſenſation, with ſuch of imagination as they have 
acquired a reliſh for. They ſee that it is highly va- 
lued by others ; that thoſe who poſſeſs it are much re- 
garded and careſſed; that the poſſeſſion of it is ge- 
nerally attended by fine clothes, titles, magnificent 
buildings, &c. Imitation, and the common conta- 


gion of human life, having great power here, as in 


other caſes. Since therefore ideas exciting deſire are 
thus heaped upon money by ſucceſſive aſſociations 
perpetually recurring, the deſire of it in certain ſums 
and manners, viz. ſuch as have often recurred with 
the concomitant pleaſures, muſt at laſt grow ſtronger 
than the fainter ſenſible and intellectual pleaſures ; fo 
that a child ſhall prefer a piece of money to many 


actual gratifications to be enjoyed immediately. 


And as all the fore-mentioned aſſociations, or ſuch 
as are analogous to them, continue during life, it 
5 ſeems 
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ſeems probable, that the love of money would at 
laſt devour all the particular deſires, upon which iti; 
grounded, was it not reſtrained by counter-afſocia. 
tions; juſt as it was obſerved above, that the pleaſure 
of gratifying the will would devour all the particular 
pleaſures, to which it is a conſtant aſſociate, did not 
repeated diſappointments preſerve us from this enor- 
mous increaſe of wilfulneſs. | 


Let us next examine how the love of money is 
checked. 


Firſt, then, It is checked by the ſtrong deſires of | 


young perſons, and others, after particular gratifica. 
tions ; for theſe defires, by overpowering their ac- 
quired averſion to part with money, weaken ir gra- 
dually, and conſequently weaken the pleaſure of keep- 
ing, and the deſire of obtaining, all which are cloſely 
linked together in this view; notwithſtanding that 
the laſt, viz. the deſire of obtaining, and by conſe- 
quence (in an inverted order) the pleaſure of keep- 
ing, and the averſion to part with, are ſtrengthened by 
the deſires of particular pleaſures to be purchaſed by 
money 1n another view. And this contrariety of our 
aſſociations 1s not only the means of limiting certain 
paſſions, but is a mark ſet upon them by the author 
of nature, to ſhew that they ought to be limited, 
even in our progreſs through this life; and that they 
muſt ultimately be annthilated, every one in its pro- 
per order. | 

Secondly, The inſignificancy of riches in warding 
off death and diſeaſes, alſo ſhame and contempt in 
many caſes, and in obtaining the pleaſures of rel. 
gion, and the moral ſenſe, and even thoſe of ſympa- 
thy, ambition, imagination, and ſenſation, firſt leſſen 
their value in the eyes of thoſe who make juſt ob- 


ſervations upon things in their progreſs through 


life, and afterwards fix a poſitive nothingneſs and 
worthleſſneſs upon them. 
1 Thirdly, 
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Thirdly, The eager purſuit of any particular end, 


x; fame, learning, the pleaſures of the imagination, 
Kc. leaves little room in the mind either for ava- 
rice, or any other foreign end. 3 
Nowꝛ by theſe and ſuch like conſiderations we may 
account not only for the limitation put to the love 
of money, but alſo for certain mixtures of tempers 
and diſpoſitions, which are often found in fact, and 
yet ſeem at firſt ſight inconſiſtent ones. Thus pro- 
fuſeneſs, in reſpect of ſenſual and ſelfiſh pleaſures is 
often joined with avarice. Covetous perſons are 
often rigidly juſt in paying, as well as exacting; and 
ſometimes generous, where money 1s not immediately 
and apparently concerned. They have alſo moderate 
paſſions in other reſpects; for the moſt part, are ſuſpi- 
cious, timorous, and complaiſant. And the moſt 
truly generous, charitable, and pious perſons, are 
highly frugal, fo as to put on the appearance of co- 


vetouſneſs, and even ſometimes, and in ſome things, 


to border upon it. | 
We may ſee alſo, why the love of money muſt 
in general, grow ſtronger with age ; and eſpecially 


if the particular gratifications, to which the perſon 


was moſt inclined, become inſipid or unattainable— 
Why frequent reflections upon money in poſſeſſion, 
and the actual viewing large ſums, ſtrengthen the 
aſſociations by which covetouſneſs is generated — 
Why children, perſons in private and low life, and 
indeed moſt others, are differently affected towards 
the ſame ſum of money, in different forms, gold, 
ſilyer, notes, &c. 1 
Let us next inquire, for what reaſons it is that the 
love of money has the idea of ſelfiſnneſs attached 
to it in a peculiar manner, much more ſo than the 
purſuit of the pleaſures of honour, imagination, or 
ſympathy; whereas all are equally generated by aſ- 
ſociation, from ſenſible and ſelfiſn pleaſures, all in 
ther ſeveral degrees promote private happineſs, and 
| = are 
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are all purſued, in ſome caſes, coolly and deliberate. s 
ly from the proſpect of obtaining private happineſ | 
thereby. Now the reaſons of this ſeem to be, 
Firſt, That whatever riches one man obtains, ano- 
ther muſt loſe; fo that the circulation of money 
by trades, profeſſions, offices, &c. is a kind of 
gaming; and has moſt of the ſame diſguſtful ideas 
annexed to it, when conſidered with ſome attention, 
and excluſively of private ſelfiſh feelings; whereas 
- the pleaſures of ſympathy conſiſt in doing good to 
others ; thoſe of ambition are ſcarce attainable in any 
great degree without this, or at leaſt the appearance 


of it; and the pleaſures of imagination are both capa- e 
ble of a very extenſive communication, and moſt are 
perfect when enjoyed in company. m 
Secondly, A regard to ef frequently recurring “ 
muſt denominate a pleaſure /elf/b; ſo that if any of Wi © 
the moſt generous pleaſures, and ſuch as at firſt view Wl 4 
have no immediate relation to ſelf-intereſt, be pu- * 
ſued in a cool, deliberate way, not from the influence ot 
of a preſent inclination, but the preconceived opi- u 
nion, that it will afford pleaſure, this is referred to 
_ ſelf-intereſt. Now money has ſcarce any other re- th 
lation to pleaſure than that of an evident means; ſo il © 
that even after it has gained the power of pleaſing in- ke 
ſtantaneouſly, the intermediate deliberate ſteps and . 
aſſociations muſt, however, frequently appear. It 5 
procures the other pleaſures for us every day, after : 
it has become pleaſant in itſelf; and therefore muſt „ 
always be conſidered as a principal means. The other ' 
Pleaſures have, in general, a far greater ſhare of in- , 


direct aſſociations with previous pleaſures, and ac- 
quire the power of gratifying, not ſo much from being 
manifeſt cauſes of other gratifications, as their molt 
common adjuncts; whereas money is generally the 
moſt viſible of all the cauſes. But honour, power, 
learning, and many other things, are purſued, in 


part, after the ſame manner, and for the ſame reaſons 
| as 
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3 riches, Viz. from a tacit ſuppoſition, that the ac- 
quiſition of every degree of theſe is treaſuring up æ 
proportional degree of happineſs, to be produced 
and enjoyed at pleaſure. And the deſires of each of 
theſe would in like manner increaſe perpetually during 
life, did they not curb one another by many mutual 
inconſiſtencies, or were not all damped by the fre- 
quent experience and recollection, that all the means 
of happineſs ceaſe to be ſo, when the body or mind 
ceaſe to be diſpoſed in a manner proper for the 
reception of happineſs. 1 thet ig a 
It is alſo worthy of obſervation, that riches, ho- 
nours, power, learning, and all other things, that 
are conſidered as means of happineſs, become 
means and ends to each other in a great variety of 
ways, thus transferring upon each other all the aſſo- 
ciated pleaſures which they collect from different 
quarters, and approaching nearer and nearer perpe- 
tually to a perfect ſimilarity and ſameneſs with each, 
other, in the inftantaneous pleaſures which they afford 
when purſued and obtained as ends. | 
It appears likewiſe, that all aggregates of pleaſure, 
thus collected by them all, muſt, from the mechaniſm 
and neceſſity of our natures, and of the world which 
ſurrounds us, be made at laſt to centre and reſt upon 
him who is the inexhauſtible fountain of all power, 
knowledge, goodneſs, majeſty, glory, property, &c. 
So that even avarice and ambition are, in their re- 
ſpective ways, carrying on the benevolent deſigns of 
him who is all in all. And the ſame thing may 
be hoped of every other paſſion and purſuit. One 
may hope, that they all agree and unite in leading to 
ultimate happineſs and perfection. However, they 
differ greatly in their preſent conſequences, and in 
their future ones, reaching to certain intervals of time 
indefinite and unknown to us, thus becoming good 
or evil, both naturally and morally, in. reſpect of us, 
and our limited apprehenſions, judgments, and an- 
| | | ticipations. 
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ticipations. And yet one may humbly hope, as ww, on 
faid above, that every thing mult be ultimately good tu 
both naturally and morally. ws 


OF REFINED SELF-INTEREST. 


The ſecond ſpecies of ſelf-intereſt is that which l 
call refined ſelf-intereſt. As the foregoing ſpecies is Wl cc 
generated by an attention to, and frequent reflection 
upon, the things which procure us the pleaſures of 
ſenſation, imagination, and ambition; and therefore 
cannot prevail in any great degree, till theſe pleaſures 
have been generated, and prevailed for ſome time; 
ſo this ſpecies, or refined ſelf-intereſt, which is a cool, 
deliberate ſeeking for ourſelves the pleaſures of fym- 
pathy, religion, and the moral ſenſe, preſuppoſes 
the generation of theſe pleaſures, and the enjoyment cc 
of them for a ſufficient time. And as ſome degree 
of groſs ſelf-intereſt is the natural and neceſſary con- 
ſequence of the three firſt claſſes of pleaſures, ſo is 
ſome degree of refined ſelf-intereſt of the three laſt. 2 
A perſon who has had a ſufficient experience of the in 
pleaſures of friendſhip, generoſity, devotion, and 
ſelf-approbation, cannot but defire to have a return 
of them, when he is not under the particular influ- 
ence of any one of them, but merely on account of 
the pleaſure which they have afforded ; and will ſeek 
to excite theſe pleaſures by the uſual means, to trea- 
ſure up to himſelf ſuch means, keep himſelf always 
in a diſpoſition to uſe them, &c. not at all from any 
particular vivid love of his neighbour, or of God, 
or from a ſenſe of duty to him, but entirely from 
the view of private happineſs. At leaſt, there will be 
a great mixture of this refined ſelf-intereſt in all the 
pleaſures and duties of benevolence, piety, and tit 
moral ſenſe. 

But then this refined ſelf-intereſt is neither ſo com. 


mon, nor ſo conſpicuaus in real life, as the groß Wi * 
| = 
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one, ſince it riſes late, is never of any great magni- 
tude in the bulk of mankind, through their want of 
the previous pleaſures of ſympathy, religion, and 
the moral ſenſe, in a ſufficient degree, and in ſome 
it ſcarce prevails at all; whereas groſs ſelf- intereit 
riſes early in infancy, and arrives at a conſiderable 
magnitude before adult age. The detail of this ſe- 
cond ſpecies of ſelf-intereſt may be ſeen in books of 
practical religion. 2 


OF RATIONAL SELF-INTEREST. 


The third ſpecies of ſelf-intereſt is the rational. 
This is the ſame thing with the abſtract deſire of 
happineſs, and averſion to miſery, which is ſuppoſed 
to attend every intelligent being during the whole 
courſe of his exiſtence. I have already endeavoured 
to ſhew, that this ſuppoſition 1s not true in the 
proper ſenſe of the words; 'and. yet that very 
general deſires do frequently . recur to the mind, 
and may be excited by words and ſymbols of general 
import. ä 

The hopes and fears relating to a future ſtate, or 
to death, which is our entrance into it, are of this 
kind, and may be conſidered as proceeding from ra- 
tional ſelf-intereſt, in the higheſt and moſt abſtracted 
ſenſe that the terms admit of practically, ſince we 
have no definite knowledge of the nature and 
kind of the happineſs or miſery of another world. 
Theſe hopes and fears are alſo the ſtrongeſt of our 
ſelfiſn affections, and yet at the ſame time the chief 
foundation of the pure diſintereſted love of God, 
and of our neighbour, and the principal means of 
transferring our aſſociations, ſo as that we may love 
and hate, purſue and fly, in the manner the beſt ſuited 
to our attainment of our greateſt poſſible happineſs. 
For hope, being itſelf a pleaſure, may, by aſſocia- 
tion, render indifferent, and even diſagreeable, ob- 

Vor. Hh jects 
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jects and actions, pleaſant; and fear may male 
agreeable ones painful: hence we can either increaſ 
deſires and averſions, that are ſuitable to our ſtate 
cr obliterate and convert them into their contraries 
if they be unſuitable, by means of their connection 
with the hopes and fears of death, and à futur 
ſtate. I will therefore briefly ſtate the riſe and pro- 
__ greſs of theſe hopes and fears. 
All our firft aſſociations with the idea of. death 
are of the diſguſtful and alarming kind; and they 
are collected from all quarters, from the ſenſible 
pains of every ſort, from the imperfection, weak- 
neſs, loathſomeneſs, corruption, and diſorder, where 
diſeaſe, old age, death animal or vegetable, prevail,” 
in oppoſition to the beauty, order, and luſtre of life; 
youth, and health; from the ſhame and contempt 
attending the firſt in many inſtances; whereas the 
laſt are honourable, as being ſources of power and 
happineſs, the reward of virtue, &c. and from 
the ſympathetic paſſions in general. And it is 
neceſſary, that the heedleſſneſs and inexperience” 
of infancy and youth ſhould be guarded by ſuch? 
terrors, and their headſtrong appetites and paſſions, 
curbed, that they may not be hurried into danger 
and deſtruction before they are aware. It is proper 
alſo, that they ſhould form ſome expectations wit, 
reſpect to, and ſet ſome value upon, their future lit 
in this world, that ſo they may be better qualifed 
to act their parts in it, and make the quicker pro- 
greſs to perfection during their paſſage through 1. 
When children begin to have a ſenſe of religion 
and duty formed in them, theſe do till farther 
heighten and increaſe the fear of death for the mol 
part. For though there are rewards on the one hand, 
as well as puniſhments on the other; yet fear has g 
the ſtart from the natural cauſes of it before-men- 
tioned : and as pain is in general greater than pleafure 
as was ſhewn above, from its conſiſting in ſtrong 
+ vibrations; 
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| acts fear? is in general more vivid than hope 
eſpecially in children. | 
Mobber the ſenſual and ſelfim appetites are the 7 
original of all the reſt; yet theſe are ſinful, and in- 
conſiſtent with our own and other's happineſs; they 
muſt therefore be reſtrained; and at laſt eradicated. But 
parents and governors, are, in this caſe, more apt to 
have recourſe to fear, than to hope (in general, 
ſuppoſe with reaſon,” becau ſe: hope is too feeble to 
withſtand” the violence of the natural appetites and 


paſſions). And i it is to be added to all, that adults, 


by diſcovering,” in general, much more of fear and 
ſorrow in the apprehenſions or proſpect of death, 
than of hope and: comfort, from the continuance of 
the cauſes juſt mentioned, propagate and increaſe the 
fear ſtill farther in one another, and in children, in- 
ſecting all around them, as is uſual in other caſes of 
the like kind. And by this means it comes to paſs, 
that the fear of death does in ſome circumſtances, 
particularly where the nervous ſyſtem is, through a 
bodily diſorder, reduced to an aptneſs to receive un- 
ealy and diſguſtful vibrations, only or chiefly, being 
in a ſtate of irritability approaching to pain, grow to 
a moſt enormous ſize, collecting and uniting every 
difagreeable idea and impreſſion under the aſſocia- 
ions belonging to death; ſo that ſuch perſons live in 
perpetual anxiety and ſlavery. to the fear of death, 
\nd where there is the conſciouſneſs of paſt guilt, 
or the want of an upright intention for the future, 
it rages with ſtill greater fierceneſs, till theſe be 
removed entirely, or in part, by repentance and 
amendment, 

It 1s farther to be obſerved, that the fear of death 
much increaſed by the exquiliteneſs of the puniſh- 

ents threatened in a future ſtate, and by the varicty 
df the emblems, repreſentations, analogies, and 
vidences, of natural and revealed religion, where- 
©) all che terrors of all other things are transferred 
H 2 upon 


io r I coa W's 7H 85 | 4 5 
upon theſe puniſhments; alſo by chat peculiat ci 
cumſtance of the eternity of them, lich ſeems ow” 
have been a general tradition previous to the appear in 
ance of chriſtianity, amongſt both Jews and Basa 
and which has been the doctrine and opinion of de 
chriſtian world ever ſince, ſome very. few perſom WW" 
excepted. The conſideration of any thing that n 
infinite, ſpace, time, power, knowledge, goodneſs, of 
perfection, &c. quite overpowers the faculties of the 

ſoul with wonder and aſtoniſnment: and when the d 
peculiar feeling and concern belonging to /elf ate . 
applied here, and excited by the word 7nfnite, by: Ar 
meditation, reading, &c. we muſt, and we ought WM”? 
to be alarmed to the full extent of our capacitie,, WM” 
And the ſame concluſion follows, though we ſhooldil®* 
ſuppoſe the puniſhments of a future ſtate not to be 
abſolutely and metaphyſically infinite. For their get 
exquiſiteneſs, and long duration, Which are molt WW” 
clearly and plainiy declared in the ſcriptures, make! th 
them practically fo. „„ „ 
This is a brief ſketch of the origin and progreſs il” 


of the fears attending the conſideration of death, adi" 
a future ſtate. We now come to inquire, how the il | 
hopes are generated. OS ol 
Firſt, then, We are to obſerve, that repentance, . 
amendment, the conſciouſneſs of paſt virtue, and d 
good intentions for the future, give a title to the: 
hopes and rewards of a future ſtate ; and that though 
while there are perpetual alternations of oppoſite con-. 
ſciouſneſſes, i. e. recollections and judgments on ou 


own actions, the fear may prevail in general, both 
from the additional weight of the natural fear, and I 
from the previous poſſeſſion which the religious fer * 
has obtained; yet by degrees the agreeable conſcioul- \ 
neſs muſt prevail in thoſe who are ſincere (and ſome- . 


times it is to be feared a deluſive one of the ſame kind 
in others), moderate the religious fear by little and 


little, and, in great meaſure, overcome the naturd 
| ONE: 
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one; for which the way has been prepared from the 
fuperior ſtrength of the religious fear, which has 
Jready obſcured it in ſerious perſons. And thus by 
Wdcorees hope will begin to take place, as the general 
tate of the mind, and the conſideration of death, 
and a future ſtate, become, for the moſt part, matter 
ef joy and comfort. NE 5 
1 WW econdly, The deliverance from the fear of death 
adds greatly to this joy, in the fame way as the re- 
moval of other pains is made the ſource of pleaſure. 
by And the returns of the fear of death at certain inter- 
vals, according to the ſtate of our bodies or minds, 
and the moral qualities of our actions, will, if they 
be not too frequent, keep up this ſource of pleaſure 
ein the hope of futurity. 8 
8 Thirdly, When the ſlaviſh fear of God is thus re- 
"of moved by faith and hope, all the pleaſing ſympa- 


aue thetic affections, ſuch as love, gratitude, confidence, 
begin to exert themſelves with reſpect to God, in a 
ne nanner analogous, but a degree far ſuperior to that in 
{Which they are exerted towards men. And it is eaſy 
0 ſee how theſe, and ſuch like cauſes concurring, 


may, in many caſes, quite overcome the nature 
and religious fears of death and pain, and even make 
them acceptable. | 

Cor. From hence we may paſs to the fervours of 


the 
oh devotion ; theſe being chiefly the hopes, and pleaſ- 
on. Ig affections, juſt ſpoken of, coaleſcing together ſo 


Intimately by repeated aſſociations, as that the ſepa- 


ou : 5 

oh ate parts there mentioned cannot be diſtinguiſhed 
ad om each other in the compound. And as theſe 
er ervours are themſelves often eſteemed a ſign of ho- 


neſs, and conſequently a foundation of farther hope, 


oul- 

ne. ey perpetuate and increaſe themſelves for a certain 
nd Pc, 7. e. till the new convert finds the reiterated 
ini WF PP<arance of the ſame ideas give leſs and leſs emo- 
nl a and pleaſure, juſt as in the other pleaſures, ſenſible 
ne; d intellectual; looks upon this as a mark of ſpiritual 
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dͥeſertion; finds numberleſs, 8 unthough' 

of, ſins and imperfections, not yet ſubdued ; falls ing! 
bodily diſorders, from unſeaſonable ſeverities, or ſpi⸗ 
ritual intemperance, Se. and thus becomes dejeedy 
; ſcrupulous, and fearful. | -- | 

Buy degrees the fears wks 1885 death, and a futur 
ſtate, are. confined to the mere apprehenſion of 
tranſgreſſion, without any regard had to thoſe, and 
even "where they, when conſidered and expecled, raj 
no fears. 

However, all theſe dug wörtiß/ pride, and the 
refined ſelf-intereſt ; lead, or even compel, men to 
reſign all to God; and fo. advance. them to a more 
pure, diſintereſted, and permanent love of God, and 
of their neighbour, than they could have- arrived at 
(all other things remaining the ſame), had they not 
undergone theſe anxieties ; and therefore are to be 


eſteemed the kind corrections of an infinitely merci. 
ful F ather. 
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of THE PLEASURES AND PAINS OF 
ure, SYMPATHY. 
of 2 
P R O P. XCVIL 


To examine bow far the Pleaſures and Pains of 
Sympathy are agreeable to the foregoing Theory. 


Tux ſympathetic affections may be diſtinguiſhed 
into four claſſes, viz. 

Firſt, Thoſe by which we rejoice a at the happinef 
of others. 


Secondly, Thoſe by which we FR" for their mi- 
ſry. 
Thirdly, Thoſe by which we rejoice at their 


miſery. 


And, Fourthly, Thoſe by which we yore for their 
happineſs. 

Of the firſt kind are ſociality, good -will, genero- 
ſity and gratitude. Of the ſecond, compaſſion and 
mercy. Of the third, moroſeneſs, anger, revenge, 
jealouſy, cruelty, and malice. And of the fourth, 
emulation and envy. 

It is eaſy to be conceived, that aſſociation ſhould 
produce affections of all theſe four kinds, ſince in 
the intercourſes of life the pleaſures and pains of one 
are, in various ways, intermixed with, and dependent 
upon, thoſe of others, ſo as to have oluſters of their 
miniatures excited, in all the poſſible ways in which 
the happineſs or miſery of one can be combined with 
the happineſs or miſery of another, i. e. in the four 
above-mentioned, I will now enter upon the detail 
of the riſe and progreſs of each of them. 


E Fon OF 
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of THE AFFECTIONS BY WHICH WE REJOICp 
AT THE HAPPINESS OF OTHERS. 


The firſt of theſe is ſociality, or the pleaſure which 
we take in the mere company and converſation of 
others, particularly of our friends and acquaintance, 
and which is attended with mutual affability, com. 
plaiſance, and candour. Now moſt of the pleaſures 
which children receive are conferred upon them by 
others, their parents, attendants, or play-fellows. 
And the number of the pleaſures which they receive 
in this way, is far greater than that of the paing 
brought upon them by others. Indeed the hurt, 
and bodily injuries, which they meet with, are chiefly 
from themſelves ; and the denials of gratifications are 
either very few in number, or, if they be more fre- 
quent, give little uneaſineſs. It appears therefore, 
that, according to the doctrine of aſſociation, chil- 
dren ought to be pleaſed, in general, with the fight 
and company of all their acquaintance. And the 
ſame things, with ſome alterations hold in reſpe& 
of adults, through the whole courſe, and general 
tenour of human life. | 

Beſides the pleaſures for which we are indebted to 
others, there are many which we enjoy in common 
with others, and in their company and converſation, 
and which therefore both enhance, and are enhanced 
by, the gaiety and happineſs that appear in the 
countenances, geſtures, words, and actions, of the 
whole company. Of this kind are the pleaſures of 
feaſting, ſports and paſtimes, rural ſcenes, polite 
arts, mirth, raillery, and ridicule, public ſhews, 
public rejoicings, &c. And in general it may be 
obſerved, that the cauſes of joy and grief are com- 
mon to great numbers, affecting mankind according 
to the ſeveral diviſions and ſubdiviſions thereof into 


nations, ranks, offices, ages, ſexes, families, * 
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And by all theſe things it comes to paſs, that the 
face of an old acquaintance brings to view, as it 
were, the indiſtin&t mixed recollection, the remaining 
veſtiges of all the good and evil which we have felt, 
while his idea has been preſent with us. 

The ſame obſervation may be made upon places; 
and particularly upon thoſe where a man has ſpent 
his infancy and youth. Cr 

To all this it is to be added, that the rules of pru- 
dence, good manners, and religion, by reſtraining 
all ruſticity, moroſeneſs, and inſolence, and obliging 
us to actions of a contrary nature, even though we 
have not the proper internal feelings, do by degrees 
contribute to beget theſe in us, i. e. to beget ſoci- 
ality. and complaiſance ; juſt in the ſame manner, 


as a perſon in a paſſion becomes much more in- 


famed from his own angry expreſſions, geſtures, 
and actions. 3 5 

Good-will, or benevolence, when underſtood in 
a limited ſenſe, may be termed that pleaſing affec- 
tion which engages us to promote the welfare of 
others to the beſt of our power. If it carry us fo 
far as to forego great pleaſures, or endure great 
pains it is called generoſity, But good-will and be- 
nevolence, in a general ſenſe, are put for all the 
ſympathetic affections of the firſt and ſecond claſs, 
viz. thoſe by which we either rejoice in, and pro- 
mote, the happineſs of others, or grieve for, and 
endeavour to remove, their miſery ; as ill-will and 
malevolence, underſtood in a general ſenſe alſo, are 
put for the contrary affections, viz. thoſe of the third 
and fourth claſs. 

Benevolence, in the limited ſenſe, is nearly con- 
nected with ſociality, and has the ſame ſources. It 
has alſo a high degree of honour and eſteem annexed 
to it, procures us many advantages, and returns of 
kindneſs, both from the perſon obliged and others; 
and is moſt cloſely connected with the hope of 

reward 
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reward in a future ſtate, and with the pleaſures of 
religion, and of ſelf-approbation, or the moral ſenſe. 
And the ſame things hold with reſpect to generoſity 
in a much higher degree. It is eaſy therefore to 
ſee, how ſuch aſſociations may be formed in us, 
as to engage us to forego great pleaſure, or endure 
great pain, for the ſake of others; how theſe aſſo- 
ciations may be attended with ſo great a degree of 
pleaſure as to over-rule the poſitive pain endured, 
or the negative one from the foregoing of a pleaſure; 
and yet how there may be no direct, explicit ex- 
pectation of reward, either from God or man, by 
natural conſequence, or expreſs appointment, not 
even of the concomitant pleaſure which engapes the 
agent to undertake the benevolent or generous 
action. And this I take to be a proof from the 
doctrine. of aſſociation, that there is, and muſt be, 
ſuch a thing as pure diſintereſted benevolence ; alſo 
a juſt account of the origin and nature of it. 
SGratitude includes benevolence, and therefore has 
the ſame ſources with ſome additional ones; theſe 
laſt are the explicit or implicit recollection of the bene- 
fits and pleaſures received, ]the hope of future ones, 
the approbation of the mgral character of the bene- 
factor, and the pleaſures from the honour and eſteem 
attending gratitude, much enhanced by the peculiar 
baſeneſs and ſhamefulneſs of ingratitude. 


OF THE AFFECTIONS BY WHICH WE GRIEVE 
FOR THE MISERY OF OTHERS. | 


Compaſſion is the uneaſineſs which a man feels at 
the miſery of another. Now this in children feems to 
be grounded upon ſuch aſſociations as theſe that fol- 
low: the very appearance and idea of any kind of 
mifery which they have experienced, or of any ſigns 
of diſtreſs which they underſtand, raiſe up in ther 
nervous ſyſtems a ſtate of miſery from mere me- 
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mory; on gccount of the ſtrength of their imagina- 
tions; and. becauſe the connection between the ad- 


junẽts of pain, and the actual infliction of it, has not 


yet been ſufficiently broken by experience, as in adults. 
When ſeveral children are educated together, the 
pains, the denials of pleaſures, and the ſorrows, which 
affect one, generally extend to all in ſome degree, 
oſten in an equal one. — When their parents, attend- 
ants, &c. are ſick or afflicted, it is uſual to raiſe in 
their minds the naſcent ideas of pains and miſeries, by 
ſuch words and ſigns as are ſuited to their capacities; 
they alſo find themſelves laid under many reſtraints | 
on this account. — And when theſe and ſuch like cir- 
cumſtances have raiſed the deſires and endeavours to 
remove the cauſes of theſe their own internal uneaſy 
feelings, or, which is the ſame thing, of theſe miſe- 
ries of others (in all which they are much influen- 
ced, as in other like caſes, by the great diſpoſition to 
imitate, before ſpoken of); and a variety of internal 
feelings and deſires of this kind are ſo blended and 
aſſociated together, as that no part can be diſtinguiſhed 
ſeparately from the reſt; the child may properly be 
ſaid to have compaſſion. . + 5 

The ſame ſources of compaſſion remain, though 
with ſome alterations, during our whole progreſs 
through life; and an attentive perſon may plainly 
diſcern the conſtituent parts of his compaſſion, while 
they are yet the mere internal, and, as one may ſay, 
ſelfiſh feelings above- mentioned; and before they 
have put on the nature of compaſſion by coaleſcence 


with the reſt. | 


Agreeably to this method of reaſoning, it may be 
obſerved, that perſons whoſe nerves are eaſily irrita- 
ble, and thoſe who have experienced great trials and 
afflictions, are, in general, more diſpoſed to compaſ- 
fon than others; and that we are moſt apt to pity 
in thoſe diſeaſes and calamities, which we either have 


felr 
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felt already, or apprehend ourſelves” 
feeling hereafter. e 


3 - 
” &'% 


paſſion, beſides thoſe already mentioned, and which 


differ according to their educations and ſituations in 
life. When love, natural affection, and friendſhip, 


. 


which either totally deſtroy, or greatly interrupt, 
theſe intercourſes, muſt give an exquiſite uneaſineß; 


and this uneaſineſs, by mixing itſelf with the other 

arts of our compaſſionate affections, will» greatly 
increaſe the ſum total in reſpe& of theſe beloved 
objects. A compaſſionate temper being great mat- 


ter of praiſe to thoſe who are endued with it, and the 
actions which flow from it being: a duty incumbent 
on all, men are led to practiſe theſe actions, and to 


inculcate upon themſelves the motives of compaſſon, 


by attending to diſtreſs actually preſent, or deſcribed 


in hiſtory, real or fictitious. —The peculiar love and 
eſteem which we bear to morally good characters, 


make us more ſenſibly. touched with their miſeries; 
which is farther augmented by our indignation, and 
want of compaſſion for morally. ill characters, ſuffer- 
ing the juſt puniſhment of their crimes. In like 
manner, the ſimplicity, the ignorance, the helpleſs- 
neſs, and the many innocent diverting follies of young 
children, and of ſome brutes, lead men to pity them 
in a peculiar manner. 

Mercy has the ſame general nature and ſources as 
compaſſion, and ſeems to differ from it only in this, 
that the object of it has forfeited his title to happi- 
neſs, or the removal of miſery, by ſome demerit, 
particularly againſt ourſelves. Here, therefore, re- 
ſentment for an injury done to ourſelves, or what 1s 
called a juſt indignation againſt vice in general, 1n- 
terferes, and checks the otherwiſe natural courſe of 
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But adults have alſo many other ſources gf com. 


have taught men to take a peculiar delight in gertin 
objects, in mutual endearments, and familiar inter- 


courſes, thoſe miſeries affecting the beloved objects, 
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our com 0 1 25 5 28, in the unmerciful, entirely to 
put a top to it. But, in the merciful, the ſources 
of compathon. Yevail over thoſe of reſentment and 
: indignation; "Whence' it appears, that the compaſſion 
required in ads of mercy, 1 is greater than that in com- 
mon acts of r mere compaſſion: agreeably to which, 
it is obſervable, that . 18 held 3 in a higher eſteem, 
© an mere e N 
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We o come now to the *Roctions: of the third dai 
viz. moroſeneſs, anger, revenge, jealouſy, cruelty, 
and malice.” 'Now moroſeneſs, peeviſhnels, ſeverity, 
&c. are moſt apt to ariſe, in thoſe perſons who have 
ſome real or imaginary. ſuperiority over others, from 
their rank, years, office, accompliſhments, &c. 
which either magnifies the failures of duty in inferiors 
with reſpect to them, or engages them to be very 
attentive to theſe.— Bodily infirmities, and frequent 
alappointments, by making the common inter- 
courſes of life inſipid, and enhancing ſmall injuries; 
delicacy and effeminacy, by, iricreaſing the ſenſibility 
both of body and mind, with reſpect to pain and 
uneaſineſs ; luxury, by begetting unnatural cravings, 
which claſh not only with the like cravings of others, 
but alſo with the common courſe and conveniencies 
of human life; and, in ſhort, all kinds of ſelfiſh- 
neſs; have the ſame ill effe& upon the temper. — 

The ſevere ſcrutiny which earneſt penitents make 
into their own lives, during their novitiate, and 
the rigid cenſures which they paſs upon their own 
actions, are often found, in proud and paſſionate 
tempers, to raiſe ſuch indignation againſt vice, as 
breaks out into an undue ſeverity of language and 
behaviour, in reſpect of others; and this eſpecially, 
if they ſeem to themſelves to have overcame all great 
VICES, 
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vices, and are not yet arrived at a juſt eue of the! 
many latent corruptions ſtill. remaining! in al. 7 
And this is much increaſed by all opinions Which 
repreſent the Deity as implacable towards à part of 
mankind, and this part as reprobatẽ towards bim. 
By all which we may ſee, that every ching ubich 
makes diſagreeable impreſſions: upon our minds af" 
the ſame time that our fellow - creatures, or their ideas 
are preſent with us; and eſpecially if theſe be linked” 
together in the way of cauſe and effect, or by an 
ſuch relation; will, infact, beget in us e 
and peeviſhneſs. This follows from the dgctrine 


of aſſociation; and is alſo an evident fact. It is like. 4 


wiſe a ſtrong argument for cheerfulneſs, and the. 
pleaſures of innocent moderate mirtn. We 


Wy 


Anger and cruelty are the oppolites. to ety" 
and compaſſion ; the firſt, as a ſudden ſtart of” 
paſſion, by which men wiſh and endeayour harm 
to others, and rejoice in it when done; which is 3 
revenge: the latter as a more ſettled habit of mind, , 
diſpoſing men to take a delight in. inflicting miſery 3 


and puniſhment, and in ſatiating their thirſt after 
theſe, by beholding ge; tortures and Ad of the 


fülle. 54 
Anger and revenge way be analyſed. as follows 
The appearance, idea, approach, actual attack, &c. 
of any thing from which a child has received harm, 

muſt raiſe in his mind, by the law of aſſociation, a 
miniature trace of that harm. The ſame harm 
often ariſes from different cauſes, and different harms 
from the ſame cauſe: theſe harms and cauſes have an 
affinity with each other: and thus they are variouſly 
mixed and connected together; ſo as that a general 
confuſed idea of harm, with the uneaſy ſtate of rhe 
nervous ſyſtem, and the conſequent activity of the 
parts, are raiſed up in young children upon certain 
appearances and circumſtances. By degrees the 
denial of gratifications, and many intellectual aggre- 
; gates 
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— with all the figns and tokens of theſe, raiſe up 


2 like uneaſineſs, in the manner before explained. 
And thus it happens, that when any harm has been 
received, any gratifieation denied, or other mental 


uneaſineſs occaſioned, a long train of aſſociated 


remainders of painful impreſſions enhance the diſ- 


pleaſure,” and continue it much beyond its natural 


period. This is the naſcent ſtate of the paſſion of 


anger, in which it is nearly allied to fear, being the 


continuance of the ſame internal feelings, quickened, 
on one hand, by the actual, painful, or uneaſy 
impreſſton, but moderated on the other by the 
abſence of the apprehenſion of future danger. 

By degrees the child learns, from obſervation and 


imitation, to uſe various muſcular exertions, words, 


geſtures, & c. in order to ward off or remove the 
cauſes of uneaſineſs or pain, ſo as to ſtrike, talk loud, 
threaten, &c. and ſo goes on multiplying perpetually, 


by farther and farther aſſociations, both the occa- 
ions of anger, and the expreſſions of it; and parti- 
cularly aſſociates a deſire of hurting another with 


the apprehenſion, or the actual receiving, of harm 


from that other.. | 


As mer: grow up to adult age, and diſtinguiſh 
living creatures from things inanimate, rational and 
moral agents from irrational ones, they learn to refer 
effects to their ultimate cauſes; and to conſider all 
the intermediate ones as being themſelves effects, 
depending on the ultimate cauſe. And thus their 
reſentment paſles from the inanimate inſtrument to the 
living agent; and more eſpecially, if the living agent 
be a rational and moral one. For, Firſt, Living ra- 
tonal agents are alone capable of being reſtrained by 
threatenings and puniſhments from committing the 
injurious action. All our expreſſions of anger muſt 
therefore be directed againſt them. — Secondly, In- 
animate things are incapable of feeling the harms 
which anger wiſhes : the defire of revenge muſt 

| therefore 
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therefore be entirely confined to animals, And theſe 
two things have great influence on each other. Our 
' threatening harm merely from a motive of ſecurity, 


leads us to wiſh it really; wiſhing it leads us to 


threaten and inflict it, where it can afford no ſecu- 
rity or advantage to us. — Thirdly, As we improve 
in obſervation and experience, and in the faculty of 
analyſing the actions of animals, we perceive that 
brutes and children, and even adults in certain cir. 
cumſtances, have little or no ſhare in the actions re. 


ferred to them; but are themſelves under the influ. 


ence of other cauſes, which therefore are to be deemed 
the ultimate ones. Hence, our reſentment againſt 
them muſt be much abated in theſe caſes, and trans- 
ferred to the ultimate living cauſe, uſually called the 
free agent, if ſo be that we are able to diſcover him.— 
Laſtly, when the moral ideas of juſt and unjuſt, 
right and wrong, merit and demerit, have been 
acquired, and applied to the actions and circum- 
ſtances of human life in the manner to be hereafter 
deſcribed, the internal feelings of this claſs, i. e. the 
complacency and approbation attending the firſt, the 
diſguſt, diſapprobation, and even abhorrence, at- 
_ tending the laſt, have great influence in Moderating 
or increaſing our reſentment. The aſlociations of 
the firſt kind are at utter variance with thoſe ſuggeſted 
by the ſenſe of pain; of the laſt, coincide with and 
ſtrengthen it. And as the rectitude of the moral 
ſenſe is the higheſt matter of encomium, men are 
aſhamed not to be thought to ſubmit all their private 
feelings to its ſuperior authority, and acquieſce in 
its determinations. And thus, by degrees, all anger 
and reſentment in theory, all- that even ill men vil 
attempt to juſtify, is confined to injury, to ſufferings 
which are not deſerved, or which are inflicted by 4 
perſon who has no right to do it And this at hat 
makes it ſo in fact, to a great degree, amongſt thok 


who are much influenced by their own moral ſenſe, 
| or 
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e or by that of others. Yer till, as a confirmation of the 
Ir foregoing doctrine, it is eaſy to obſerve, that many 
þ perſons are apt to be offended even with ſtocks and 
0 ſtones, with brutes, with burts merely accidental 
. and undeſigned, and with puniſhments acknowledged 
e to be juſtly inflicted; and this in various degrees, ac- 
of cording to the various natural and acquired diſpoſi- 
at tions of their minds. ps | or 

. Cruelty and malice are conſidered, not as paſſions 
2 of the mind, but as habits, as the deliberate wiſhing 
„of miſery to others, delighting in the view and actual 
d infliction of it, and this without the conſideration of 
it injury received or intended. However, it will eaſily 
$- appear, that they are the genuine and neceſſary off- 
he ſpring of anger indulged and gratified. They are 


moſt apt to ariſe in proud, ſelfiſh, and timorous per- 
ſons, thoſe who conceive highly of their own merits, 
and of the conſequent injuſtice of all offences againſt 
them; and who have an exquiſite feeling and appre- 
henſion, in reſpect of private gratifications and un- 
eaſineſſes. The low and unhappy condition of thoſe 
around a man gives a dignity to his own ; and the 
infliction of puniſhment, or mere ſuffering, ſtrikes a 


terror, and ſo affords ſecurity and authority. Add 
of to theſe, the pleaſures ariſing from gratifying the will 
ted before explained, and perhaps ſore from mere curio- 
ind ity, and the rouſing an obdurate callous mind to a 


ſtate of ſenſibility, Thus we may perceive how 
nearly one 11] paſſion 1s related to another ; and that 
it is poſſible for men to arrive at laſt at ſome degree 
of pure diſintereſted cruelty and malice. - 

The jealouſy againſt a rival in the affections of 
a beloved perſon of the other ſex ; alſo that peculiar 
reſentment againſt this beloved perſon, when ſuſpected 
to be unfaichful, which goes by the ſame name; 
are eaſily deducible from their ſources, in the manner 
ſo often repeated. And it is owing to the extraordi- 
nary magnitude of the paſſions and pleaſures between 
Vor. I. | T5 the 


the ſexes, and the ſingular contempt and ridic\l, 
thrown upon the — e 
laſt of which ſprings from the firſt), that theſe two 
ſorts of jealouſy riſe to ſuch aa height. This is more 
peculiarly remarkable in the ſouthern climates, where 
the paſſions between the ſexes are more violent than 
amongſt us. The nature and origia of jealouſies 
and ſuſpicions of other kinds, with the affections at- 
tending them, may eaſily be underſtood from what 
has been already advanced. 


OF THE AFFECTIONS BY WHICH WE GRIEVE FOR 
THE HAPPINESS OF OTHERS. 


Emulation and envy make the fourth claſs of the 
ſympathetic affections. Theſe are founded in the 
deſire of pleaſures, honours, riches, power, &c. 
and the conſequent engroſſing what others deſire, 
loſing what they obtain, in a compariſon of our own 
acquiſitions with thoſe of others, &c. by which the 
happineſs of others is connected with our miſery; 
ſo that at laſt we become uneaſy at their happineſs 
even where there is no ſuch connection, i. e. emulate 
and envy where our own intereſt is no ways concerned, 
| Having now ſeen, in ſome meaſure, the nature 
and origin of the principal ſympathetic affections, 
pleaſing and tormenting, moral and immoral, let us 
conſider the ſeveral objects upon which theſe various 
and contrary affections are exerted. 
I begin with the moſt intimate of all the relations 
of life; that of huſband and wife. Where this 
union is cemented by the ſeveral pleaſures of ſenſi 
tion and imagination before-mentioned, alfo by thoſ 
of the moral and religious kinds hereafter to be de- 
ſcribed, love, generoſity, gratitude, compaſſion, 
and all the affections of the firſt and ſecond clas, 
revail in the higheſt degree poſſible, to the excli- 
ſion of all thoſe of the third and fourth claſs ; ſo that the 


marriage-ſtate, in theſe caſes, affords the moſt na 
earn 


Dd, 
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le earneſt and pattern, of which our imperfe& condi- 


ne tion here admits, of the future happineſs of the | 
v0 in another world. And it 1s remarkable, that this 
re ſtate is in ſcripture made the emblem of future hap- 
re pineſs, and of the union of Chriſt with the church. 

an Where the ties of affection are weaker, and par- 
s ticularly where there is a great deficieney in the 
8 moral or religious diſpoſitions of either or both the 


parties, the paſſions of the third claſs intermix them- 
ſelves with thoſe of the firſt and ſecond; and, in many 
caſes, the oppoſite affections prevail in great degrees 
alternately, and even at ſhort and frequent intervals. 
And indeed each kind often becomes more violent 
from ſucceeding its oppoſite. | 

In very immoral and wicked perſons the paſſions 
of the third claſs prevail almoſt entirely, and that eſpe- 
cially where the peculiar affection, called love by 


Ire 3 5 
Ah young perſons, and which ſprings from the pleaſures 
the of ſenſation, imagination, and ambition, in the 
ry; manner above explained, was originally weak. 

os” & 


The affection of parents towards children ſeems to 
begin from the pain which the mother feels in bring- 
ing them into the world, and the ſympathetic fears 
and cares of the father in conſequence thereof, and 
in ſome degree from children's being ſuppoſed to be- 
long to their parents in a very peculiar ſenſe, and be- 
ing parts of their own bodies. It is increaſed, eſpe- 
cially in mothers, by all the ſigns of life, ſenſe, and 
diſtreſs, which the helpleſs tender infant ſhews; many 
religious and moral conſiderations, with the langua 
in which theſe are expreſſed, adding alſo great force 


hoſe thereto. The giving ſuck in the mother, with all 
* the fears and cares in both parents, increaſes it ſtill far- 
125 ther; and as the child advances in age and under- 


ſtanding, diverts by his little follies, pleaſes by his na- 
tural beauty, draws on the encomiums of others, ſur- 


| by . - TE 0 WE 
2 prizes by his agility or wit, &c. the affections con- 
tinue to riſe, When the time comes for the culti- 
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vation of the moral and religious powers of the mind 
theſe either increaſe the affection by their proper ap- 
| pearance and growth, or check it by being deficient 
and by giving occaſion to cenſures and corrections. 
Yet even theſe laſt, when juſtly proportioned, and fol- 
lowed by mental improvement, add greatly to the 
warmth of affection by raiſing compaſſion. And 
thus the remainders of former affections, and the 
acceſſions of new ones, ſeem to make a ſum total, 
which grows perpetually greater in tender and reli- 
gious parents. „ 

The little affection commonly ſhewn to baſtards 
agrees very well with the foregoing hiſtory of parental 
affection. | 

The affection towards grand-children is, in gene- 
ral, the ſame as that towards children, differing 
chiefly in this, that it is more fond and tender, and 
leſs mixed with ſeverity, and the neceſſary corrections. 
This may be, perhaps, becauſe the appearance of 
the helpleſs infant, after ſo long an interval, raiſes 
up all the old traces of parental affection with new 
vigour, from their not having been exerted for ſome 
years, and by recalling many of the moſt moving 
ſcenes of the foregoing life; ſo that theſe old 
traces, increaſed by the addition of new ſimiliar 
ones, make together a greater fum total than before: 
or, perhaps, becauſe old perſons have more expe- 
rience of pain, ſorrow, and infirmity ; and fo are 
more diſpoſed to compaſſion, in the ſame manner 
as they are more apt to weep; and becauſe they 
excuſe themſelves from the uneaſy taſk of cenſuring 
and reproving. 

The affections of children towards their parents 
are founded in the many pleaſures which they receive 
from them, or in their company. Theſe affections 
are afterwards increaſed by their improvement in 
morality and religion, and by the ſeveral common 
eauſes of good-will, gratitude, compaſſion, * 

| valling 
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vailing here with peculiar force. It ſeems, however, 
that the ſources of this affection are fewer and weaker 
than the ſources of that towards children; and it is 
obſerved in fact, that the affection of children is in 
general weaker than that of parents. For which alſo 
an evident final cauſe may be aſſigned. It is to be 
| added farther, that the many engagements and diſ- 
trations, which lay hold of the opening faculties of 
young perſons, upon their entrance into life, have 
a principal ſhare in this effect. | 

Friendſhip, with the bitter enmities that ſometimes 
ſucceed the breaches of it, and the emulation and 
envy that are apt to ariſe in friends, from the equa- 
lity and ſimilarity of their circumſtances, may be 
ealily underſtood from what has been delivered already. 

In like manner we may explain the affections be- 
tween perſons of the ſame family, brothers, cou- 
fins, &c. of the ſame age, ſex, diſtrict, education, 
temper, profeſſion, &c. | | 

By all theſe artificial ties our good-will and com- 
paſſion are perpetually extended more and more, 
growing alſo perpetually weaker and weaker, in pro- 
portion to their diffuſion. Vet ſtill the common bleſs- 
ings and calamities, which fall upon whole nations 
and communities ; the general reſemblance of the 
circumſtances of all mankind to each other, in their 
paſſage through life; their common relation to 
God as their creator, governor, and father; their 
common concern in a future life, and in the reli- 
gion of Chriſt, &c. are capable of raiſing ſtrong 
ſympathetic affections towards all mankind, and the 
ſeveral larger diviſions of it, in perſons of religious 
diſpoſitions, who duly attend to theſe things. In 
like manner the opinions of ſavageneſs, barbarity, 
and cruelty, which ignorant and unexperienced per- 
ſons are apt to entertain, concerning ſome diſtant 
nations, raiſe up in their minds ſome degrees of 
general diſlike, averſion, and hatred. 
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OF THE PLEASURES AND PAINS OF THEOPATHY: 


Pp R O P. XCVILL 


To examine how far the Pleaſures and Pains of Tbenpa- 
thy are agreeable to the foregoing. Theory. 


Unpes this elaſs I comprehend all thoſe plea- 
ſures and pains, which the contemplation of God, 
and his attributes, and of our relation to him, raiſes 
up in the minds of different perſons, or in that of 
the ſame perſon at different times. And in order 
to ſpeak with more preciſion concerning this claſs of 
affections, and to deduce them more readily from 
the theory of theſe papers, it will be proper firſt to 
inquire into the idea of God, as it is found in fact 
amongſt men, particularly amongſt Jes and Chriſ- 
tians, i. e. to inquire what aſſociations may be obſerved 
in fact to be heaped upon, and concur in this word, 
and the equivalent and related terms and phraſes. 

Firſt, then, It is probable, that, ſince many actions 
and attributes belonging to men are, and indeed mult 
be, in common language, applied to God, , chil- 
dren, in their firſt atrempts to decypher the word 
God, will ſuppoſe it to ſtand for a man, whom they 
have never ſeen, and of whom conſequently they 
form a compound fictitious idea, conſiſting of parts 
before generated by men, whom they have ſeen. 

Secondly, When they hear or read, that God re- 


fides in heaven (i. e. according to their conceptions, 
in 
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i the ſky, amongſt the ſtars), that he made all things, 


that he ſees, hears, and knows all things, can do all 
things, &c. with the many particular modes of 
expreſſion that are comprehended under theſe general 
ones, vivid ideas, which ſurprize and agitate the mind 
(lying upon the confines of pain), are raiſed in it; and 
if they be ſo far advanced in underſtanding, as to be 
affected with apparent inconſiſtencies and impoſſibili- 
ties in their ideas, they muſt feel great perplexity of 
imagination, when they endeavour to conceive and 
form definite ideas agreeable to the language of this 
kind, which they hear and read. Now this perplexity 


* will add to the vividneſs of the ideas, and all toge- 


ther will transfer upon the word God, and its equiva- 
lents, ſuch ſecondary ideas, as may be referred to 
the heads of magnificence, aftoniſhment, and reve- 

rence. 

Thirdly, When children hear that God cannot be 
ſeen, having no viſible ſhape, no parts; but that he 
is a ſpiritual infinite being; this adds much to their 
perplexity and aſtoniſhment, and by degrees deſtroys 
the aſſociation of the fictitious viſible idea before- 
mentioned with the word God: However, it is 
probable, that ſome viſible ideas, ſuch as thoſe of 
the heavens, a fictitious throne placed there, a multi- 
tude of angels, &c. ſtill continue to be excited by 
the word God, and its equivalents, when dwelt upon 
in the mind. 

Fourthly, When the child hears, that God is the 
rewarder of good actions, and the puniſher of evil 
ones, and that the moſt exquiſite future happineſs or 
miſery (deſcribed by a great variety of particulars 
and emblems) are prepared by him for the good 


and bad reſpectively ; he feels ſtrong hopes and fears 


riſe alrernately in his mind, according to the judg- 
ment which he paſſes upon his own actions, founded 
partly upon the previous judgment of others, partly 

1 4 upon 


| Not a complete one, as will be ſeen preſently. 
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upon an imperfect moral ſenſe begun to be generated 
in him. | | 

And laying all theſe things together it will appear, 
that amongſt Jews and Chriſtians, - children begin 
probably with a definite viſible idea of God ; but that 
by degrees this is quite obliterated, without any thing 
of a ſtable preciſe nature ſucceeding in its room; 
and that, by farther degrees, a great variety of {tron 
ſecondary ideas, i. e. mental affections (attended indeed 
by viſible ideas, to which proper words are affixed, 
as of angels, the general judgment, &c.) recur in 
their turns, when they think upon God, i. e. when 
this word, or any of its equivalents, or any equiva- 
lent phraſe or ſymbol, ſtrike the mind ſtrongly, ſo 
that it dwells upon them for a ſufficient time, and 
is affected by them in a ſufficient degree. 

Amongſt heathen nations, where idolatry and 
polytheiſm prevail, the caſe is different; but this dif- 
ference may eaſily be underſtood by applying the 
foregoing method of reaſoning to the circumſtances 
of the heathen world. 

I will now inquire more particularly into the 
nature and origin of the affections exerted towards 
God. They may be ranked under two general 
heads, love and fear; agreeably to the general di- 
viſion of the ſympathetic affections into benevolence 
and malevolence. However, the analogy here 1s 


To the love of God may be referred gratitude, 
confidence and reſignation ; alſo enthuſiaſm, which 
may be conſidered as a degeneration of it. To the 
fear, reverence (which is a mixture of love and 
fear); alſo ſuperſtition and atheiſm, which are de- 
generations of the fear of God, 


Of 
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OF THE LOVE OF GOD. 


The love of God, with its aſſociates, gratitude, 
confidence and reſignation, is generated by the con- 
templation of his bounty and benignity to us, and to 
all his creatures, as theſe appear from the view of 
the natural world, the declarations of the ſcriptures, 
or a man's own obſervation and experience in reſpect 
of the events of life. It is ſupported, and much 
increaſed, by the conſciouſneſs of upright intentions, 
and fincere endeavours, with the conſequent hope of 
a future reward, and by prayer, vocal and mental, 
public and private, inaſmuch as this gives a reality 
and force to all the ſecondary ideas before ſpoken of. 
Frequent converſation with devout perſons, and fre- 
quent reading of devout books, have great efficacy 
alſo, from the infectiouſneſs of our tempers and diſ- 
poſitions, and from the perpetual recurrency of the 
proper words, and of their ſecondary ideas ; firſt in 
a faint ſtate, afterwards in a ſtronger and ſtronger per- 
petually. The contemplation of the reſt of the di- 
vine attributes, his omnipotence, omniſcience, eter- 
nity, ubiquity, &c. have alſo a tendency to ſupport 
and augment the love of God, when this is fo far ad- 
vanced, as to be ſuperior to the fear; till that time 
theſe wonderful attributes enhance the fear ſo much, 
as to check the riſe and growth of the love for a 
time. Even the fear itſelf contributes to the gene- 
ration and augmentation of the love in an eminent 
degree, and in a manner greatly analogous to the 
production of other pleaſures from pains. And in- 
deed it ſeems, that, notwithſtanding the variety of 
ways above- mentioned, in which the love of God 
is generated, and the conſequent variety of the in- 
tellectual aggregates, and ſecondary ideas, there muſt 
be ſo great a reſemblance amongſt them, that they 
cannot but languiſh by frequent recurrency, till ſuch 

time 
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time as ideas of an oppoſite nature, by intervening 
at certain ſeaſons, give them new life. 
The love of God is, according to this theory, 
evidently deduced in part from intereſted motives 
directly, viz. from the hopes of a future reward; 
and thoſe motives to it, or-ſources of it, in which di- 
rect explicit ſelf-intereſt does not appear, may yet be 
analyſed up to it ultimately. However, after all the 
ſeveral ſources of the love of God have coaleſced 
together, this affection becomes as diſintereſted as 
any other ; as the pleaſure we take in any natural or 
artificial beauty, in the eſteem of others, or even in 
ſenſual grarifications. E 
It appears alſo, that this pure diſintereſted love 
of God may, by the concurrence of a ſufficient num- 
ber of ſufficiently ſtrong aſſociations, ariſe to ſuch a 
height, as to prevail over any of the other deſires 
intereſted or diſintereſted ; for all, except the ſenſual 
ones, are of a factitious nature, as well as the love 
of God; and the ſenſual ones are, in our progreſs 
through life, overpowered by them all in their re- 
ſpective turns. | 
Euthuſiaſm may be defined a miſtaken perſuaſion 
in any perſon, that he is a peculiar favourite with 
God ; and that he receives ſupernatural marks there- 
of. The vividneſs of the ideas of this claſs eaſily gene- 
rates this falſe perſuaſion in perſons of ſtrong fancies, 
little experience in divine things, and narrow under. 
ſtandings (and eſpecially where the moral ſenſe, 
and the ſcrupuloſity attending its growth and im- 
provement, are but imperfectly formed), by giving 
a reality and certainty to all the reveries of 'a man's 
own mind, and cementing the aſſociations in a pre- 
ternatural manner. It may alſo be eaſily contradted 
by contagion, as daily experience ſhews; and in- 
deed more eaſily than moſt- other diſpoſitions from 
the glaring language uſed by enthuſiaſts, and 2 
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the great flattery and ſupport, which enthuſiaſm 
affords to pride and ſelf- conceit. | | 


—— FEAR OF GOD. 


The fear of God ariſes from a view of the evils of | 
le, from the threatenings of the ſcriptures, from 
tie ſenſe of guilt, from the infinity of all God's at- 


tributes, from prayer, meditation, reading, and con- 


1crſation upon theſe and ſuch like ſubjects, in a man- 
ger analogous to the love of God. When confined 
vithin certain limits, and eſpecially when tempered 
with love, ſo as to become awe, veneration and reve- 
rence, it remains in a natural ſtate, i. e. ſuits our 
other circumſtances; and, as before obſerved, has 
à conſiderable ſhare in generating the love of God. 
When exceſſive, or not duly regarded, it degenerates 
eicher into ſuperſtition or atheiſm. 

Superſtition may be defined a miſtaken opinion 
concerning the ſeverity and puniſhments of God, 
magnifying theſe in reſpect of ourſelves or others. It 
may ariſe from a ſenſe of guilt, from bodily indiſ- 
poſition, from erroneous reaſoning, &c. That which 
ariſes from the firſt cauſe has a tendency to remove 
itſelf by regulating the perſon's behaviour, and con- 
ſequently leſſening his ſenſe of guilt. The other 
kinds often increaſe for a time, come to their height 
at laſt, and then decline again. They do alſo, in 
lome caſes, increaſe without limits during life. All 
kinds of ſuperſtition have been productive of great 
abſurdities in divine worſhip, both amongſt Pagans, 
and amongſt Jews and Chriſtians ; and they have all 
a great tendency to ſour the mind, to check natural 
benevolence and compaſſion, and to generate a bitter 
perſecuting ſpirit. All which is much augmented 
where ſuperſtition and enthuſiaſm paſs alternately 
avs each other at intervals; which is no uncommon 
caſe, 


Under 
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Under atheiſm I here comprehend not only the 
ſpeculative kind, but the practical, or that negle& 
of God, where the perſon thinks of him ſeldom, ang 
with reluctance, and pays little or no regard to him 
in his actions, though he does not deny him in 
words. Both kinds ſeem in chriſtian countries, 
where reaſonable ſatisfaction in religious matters is 
eaſy to be had by all well-diſpoſed minds, and 
groſs ignorance uncommon except in ill-diſpoſed 
ones, to proceed from an explicit or implicit ſenſe 
of guilt, and a conſequent fear of God, ſufficient 
to generate an averſion to the thoughts of him, and Wl 7, 
to the methods by which the love might be gene- 
rated, and yet too feeble to reſtrain from guilt; ſo 
that they my properly be conſidered as degenera- 
tions of the fear of God. What has been delivered 
already in theſe papers, concerning the connection 
of fear, averſion, and the other uneaſy paſſions, with 
each other, and alſo of the tendency of all pain to 

prevent the recurrency of the circumſtances, by 
which it is introduced, may afford ſome light here. 

It appears upon the whole, that the theopathetic 
affections are, in ſome things, analogous to the ſym- 
pathetic ones, as well as different in others; and 
that this difference ariſes chiefly from the infinity 
and abſolute perfection of the divine nature. 

Affections of an intermediate kind are generated 
in reſpe& of good and evil beings of an inviſible 
nature, and of an order ſuperior to us (ſuch as angels 
and devils) ; whoſe origin and growth will eaſily be 
underſtood from what 1s here delivered. 
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OF THE PLEASURES AND PAINS OF THE 
| MORAL SENSE. 25 


P-R en 


To examine how far the Pleaſures and Pains of t * 
moral Senſe are agreeable to the foregoing Theory. 


\ 


THrRE are certain tempers of mind, with the 
actions flowing from them, as of piety, humility, 
reſignation, gratitude, &c. towards God; of bene- 
volence, charity, generoſity, compaſſion, humility, 
gratitude, &c. towards men; of temperance, pati- 
ence, contentment, &c. in reſpect of a perſon's own 
private enjoyments or ſufferings; which when he 
believes himſelf to be poſſeſſed of, and reflects upon, 
a pleaſing conſciouſneſs and ſelf-approbation riſe up 
in his mind, excluſively of any direct explicit conſi- 
deration of advantage likely to accrue to himſelf, 
from his poſſeſſion of theſe good qualities. In like 
manner the view of them in others raiſes up a diſin- 
tereſted love and eſteem for thoſe others. And the 
oppoſite qualities of impiety, profaneneſs, unchari- 
tableneſs, reſentment, cruelty, envy, ingratitude, in- 
temperance, lewdneſs, ſelfiſhneſs, &c. are attended 
with the condemnation both of ourſelves and others. 
This is, in general, the ſtate of the caſe ; but there 
are many particular differences, according to the 
particular education, temper, profeſſion, ſex, &c. of 
each perſon. | 
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Or, which is the ſame thing, the ſecondary idea 
belonging to virtue and vice, duty and ſin, inno- 
cence and guilt, merit and demerit, right and wrong 
moral good and moral evil, juſt and unjuſt, fi 
and unfit, obligation and prohibition, &c. in one 
man, bear a great reſemblance to thoſe belonging to 
the ſame words in another, or to the correſponding 
words, if they have different languages; and yet Pa 
not exactly coincide, but differ more or leſs, accord- 

ing to the difference in education, temper, &c. 
Now both this general reſemblance, and theſe 
particular differences, in our ideas, and conſequent 
- approbation or diſapprobation, ſeem to admit of an 
analyſis and explanation from the following parti. 

culars. 1 

PFirſt, Children are, for the moſt part, inſtructed 
in the difference and oppoſition between virtue and 
vice, duty and ſin, &c. and have ſome general 
deſcriptions of the virtues and vices inculcated upon 
them. They are told, that the firſt are good, plea- 
ſant, beautiful, noble, fit, worthy of praiſe and re- 
ward, &c. the laſt odious, painful, ſhameful, worthy 
of puniſhment, &c. ſo that the pleaſing and diſplea- 
fing aſſociations, previouſly annexed to theſe words in 
their minds, are, by means of that confidence which 
they place in their ſuperiors, transferred upon the 
virtues and vices reſpectively. And the mutual in- 
tercourſes of life have the ſame effect in a leſs de- 
gree, with reſpect to adults, and thoſe children who 
receive little or no inſtruction from their parents or 
ſuperiors. Virtue is in general approved, and ſet off 
by all the encomiums, and honourable appellations, 
that any other thing admits of, and vice loaded with 
cenſures and reproaches of all kinds, in all good con- 
verſation and books. And this happens oftener than 
the contrary, even in bad ones; ſo that as far as men 
are influenced in their judgments by thoſe of others, 
the balance is, upon the whole, on the ſide of virtue. 
| | Secondly, 
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Secondly, There are many immediate good conſe- 
quences, which attend upon virtue, as many ill ones 
do upon vice, and that during our whole progreſs 


through life. Senſuality and intemperance ſubject 


men to diſeaſes and pain, to ſhame, deformity, fil- 
thineſs, terrors, and anxieties ; whereas temperance 
is attended with eaſe of body, freedom of ſpirits, the 
capacity of being pleaſed with the objects of 
pleaſure, the good opinion of others, the perfection 
of the ſenſes, and of the faculties bodily and men- 
tal, long life, plenty, &c. Anger, malice, envy, 
bring upon us the returns of anger, malice, envy, 
from others, with injuries, reproaches, fears, and per- 
petual diſquietude; and in like manner good- will, 
generoſity, compaſſion, are rewarded with returns 
of the ſame, with the pleaſures of ſociality and friend- 
ſnip, with good offices, and with the higheſt enco- 
miums. And when a perſon becomes properly qua- 
lified by the previous love of his neighbour to love 
God, to hope and truſt in him, and to worſhip him 
in any meaſure as he ought to do, this affords, the 
ſincereſt joy and comfort ; as, on the contrary, the 
neglect of God, or practical atheiſm, the murmur- 
ing againſt the courſe of Providence, ſceptical un- 
ſettledneſs, and fool-hardy impiety, are evidently 
attended with great anxieties, gloomineſs, and diſ- 
traction, as long as there are any traces of morality 


or religion left upon men's minds. Now theſe plea- 


ſures and pains, by often recurring in various combi- 
nations, and by being variouſly transferred upon each 


other, from the great affinity between the ſeveral 


virtues, and their rewards, with each other; alſo be- 
tween the ſeveral vices, and their puniſhments, with 
each other; will at laſt beget in us a general, mixed, 
pleaſing idea and conſciouſneſs, when we reflect upon 
our own virtuous affections or actions; a ſenſe of 
guilt, and an anxiety, when we reflect on the con- 

rrary ; 
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trary ; and alſo raiſe in us the love and eſteem of 
virtue, and the hatred of vice in others. 
Thirdly, The many benefits which we receive im. 
mediately from, or which have ſome evident, though 
diſtant, connection with the piety, benevolence, and 
' temperance of others; alſo the contrary miſchief 
from their vices; lead us firſt to the love and hatred 
of the perſons themſelves by aſſociation, as explained 
under the head of ſympathy, and then by farther 
aſſociations to the love and hatred of the virtues 
and vices, conſidered abſtractedly, and without any 
regard to our own intereſt ; and that whether we view 
them in ourſelves or others. As our love and eſteem 
for virtue in others is much increaſed by the pleaſing 
conſciouſneſs, which our own practice of it affords to 
ourſelves, ſo the pleaſure of this conſciouſneſs is 
much increaſed by our love of virtue in others. 
Fourthly, The great ſuitableneſs of all the virtues 
to each other, and to the beauty, order, and per- 
fection of the world, animate and inanimate, impreſſes 
a very lovely character upon virtue; and the contrary 
ſelf- contradiction, deformity, and miſchievous ten- 
dency of vice, render it odious, and matter of ab- 
horrence to all perſons that reflect upon theſe things; 
and beget a language of this kind, which is borrow- 
ed, in great meaſure, from the pleaſures and pains of 
imagination, and applied with a peculiar force and 
fitneſs to this ſubject from its great importance. 
- Fifthly, The hopes and fears which ariſe from 
the conſideration of a future ſtate, are themſelves 
pleaſures and pains of a high nature. When there- 
fore a ſufficient foundation has been laid by a practi- 
cal belief of religion, natural and revealed, by the 
frequent view of, and meditation 3 death, by 
the loſs of departed friends, by bodily pains, by 
worldly diſappointments and afflictions, for forming 
ſtrong aſſociations of the pleaſures of theſe hopes 
with duty, and the pains of theſe fears with ſin, the 
| reiterated 
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reiterated impreſſions. of thoſe aſſociations will at laſt 
make duty itſelf a pleaſure, and convert fin into a 
pain, giving a luſtre and deformity reſpectively to 
all their appellations ; and that without any expreſs 
recollection of the hopes and fears of another world, 
juſt as in other caſes of aſſociation. Es 
Sixthly, All meditations upon God, who is the 
inexhauſtible fauntain, and infinite abyſs, of all per- 
fection, both natural and moral; alſo all the kinds 
of prayer, i. e. all the ways of expreſſing our love, 
hope, truſt, reſignation, gratitude, reverence, fear, 
deſire, &c. towards him; transfer by aſſociation, all 
the perfection, greatneſs, and gloriouſneſs of his 
natural attributes upon his moral ones, i. e. upon 
moral rectitude. We ſhall by this means learn to 
be merciful, holy, and perfect, becauſe God is ſo; 
and to love mercy, holineſs, and perfection, where- 
ever we ſee them. | SD 
And thus we may perceive, that all the pleaſures 
and pains of ſenſation, imagination, ambition, ſelf- 


Intereſt, ſympathy, and theopathy, as far as they 


are conſiſtent with one another, with the frame of our 
natures, and with the courſe of the world, beget in 
us a moral ſenſe, and lead us to the love and appro- 
bation of virtue, and to the fear, hatred, and abhor- 
rence of vice. This moral ſenſe therefore carries 
its own authority with it, inaſmuch as it is the ſum 
total of all the reſt, and the ultimate reſult from 
them; and employs the force and authority of the 
whole nature of man againſt any particular part of 
it, that rebels againſt the determinations and com- 
mands of the conſcience or moral judgment. 

It appears alſo, that the moral ſenſe carries us 
perpetually to the pure love of God, as our higheſt 
and ultimate perfection, our end, centre, and only 
reſting-place, to which yet we can never attain. 

When the moral ſenſe is advanced to conſiderable 
perfection, a perſon may be made to love and hate, 

8 1 | merely 
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merely becauſe. he ought, i. e. the pleaſures of 
moral beauty and rectitude, and the pains of moral 
deformity and unfitneſs, may be transferred, and 
made to coaleſce almoſt inſtantaneouſly. - 
Scrupuloſity may be conſidered as a degeneration 
of the moral ſenſe, reſembling that by which the 
fear of God paſſes into ſuperſtition ; for it ariſes, like 
this, from a conſciouſneſs of guilt, eyplicit or impli- 
cit, from bodily indiſpoſition, and from an erroneous 
method of reaſoning. It has alſo a moſt intimate 
connection with ſuperſtition (juſt as moral rectitude 
has with the true love and fear of God); and, like 
ſuperſtition, it is, in many caſes, obſerved to work 
its own cure by rectifying what is amiſs; and fo by 
degrees removing both the explicit and implicit con- 
ſciouſneſs of guilt. It ſeems alſo, that in this im- 
perfect ſtate men ſeldom arrive at any great degree 
of correctneſs in their actions without ſome previous 
ſcrupuloſity, by which they may be led to eſtimate 
the nature and conſequences of affections and actions 
with care, impartiality and exactneſs. 
The moral ſenſe or judgment here ſpoken of, 1s 
ſometimes conſidered as an inſtinct, ſometimes as de- 
terminations of the mind, grounded on the eternal 
reaſons and relations of things. Thoſe who main- 
tain either of theſe opinions may, perhaps, explain 
them ſo as to be conſiſtent with the foregoing ana- 
lyſis of the moral fenfe from affociation. But if by 
inſtin& be meant a diſpoſition communicated to the 
brain, and in. conſequence of this, to the mind, or to 
the mind alone, ſo as to be quite independent of 
aſſociation; and by a moral inſtinct, ſuch a diſpoſition 
producing in us moral judgments concerning affec- 
tions and actions; it will beneceffary, in order to 
ſupport the opinion of a moral inſtinct, to produce 
inſtances, where moral judgments ariſe in us in- 


dependently of prior affociations determining hows 
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In like manner, if by founding the morality of 
actions, and our judgment concerning this morality, 
on the eternal reaſons and relations- of things be 
meant, that the reaſons drawn from the relations of 
things, by which the morality or immorality of 
certain actions is commonly proved, and which, 
with the relations, are called eternal, from their 
appearing the ſame, or nearly the ſame, to the mind 


at all times, would determine the mind to form the 


correſponding moral judgment independently of prior 
aſſociations, this ought alſo to be proved by the 
allegation of proper inſtances. To me it appears, 
that the inſtances are, as far as we can judge of 
them, of an oppoſite nature, and favour the deduc- 
tion of all our moral judgments, approbations, and 
diſapprobations, from aſſociation alone. However, 
ſome aſſociations are formed ſo early, repeated ſo 
often, riveted ſo ſtrong, and have ſo cloſe a connec- 
tion with the common nature of man, and the events 
of life which happen to all, as in a popular way of 
ſpeaking, to claim the appellation of original and 
natural diſpoſitions; and to appear like inſtincts, 
when compared with diſpoſitions evidently factitious; 
alſo like axioms, and intuitive propoſitions, eter- 
nally true according to the uſual phraſe, when com- 
pared with moral reaſonings of a compound kind. 
But I have endeavoured to ſhew in theſe papers, 
that all reaſoning, as well as affection, is the mere 
reſult of aſſociation. 


CONCLUSION ; 
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( 50d ) 
COncLUSsSTHoN; 
CONTAINING SOME REMARKS ON THE 
MECHANISM OF THE HUMAN MIND. 


BEslpEs the conſequences flowing from the 
doctrine of aſſociation, which are delivered in the 
Corollaries to the fourteenth Propoſition, there is 
another, which is thought by many to have a per- 

nicious tendency in reſpect of morality and reli- 
gion; and which therefore it will be proper that! 
{hould conſider particularly. 

The conſequence I mean is that of the mechaniſm 
or neceſſity of human actions, in oppoſition to what 
is generally termed free-will. Here then I will, 

Firſt, State my notion of the mechaniſm or ne- 
ceſſity of human actions. „ 

Secondly, Give ſuch reaſons as induce me to em- 
brace the opinion of the mechaniſm of human actions. 

Thirdly, Conſidet the objections and difficulties 
attending this opinion. | 

And, laſtly, Allege ſome preſumptions in favour 
of it from its conſequences. : 

By the mechaniſm of human actions I mean, that 
each action reſults from the previous circumſtances 
of body and mind, in the ſame manner, and with 
the ſame certainty, as other effects do from their 
mechanical cauſes ; fo that a perſon cannot do indif- 


ferently either of the actions A, and its contrary 4, 


while the previous circumſtances are the ſame ; but 1s 
under an abſolute neceſſity of doing one of them, 
and that only. Agreeably to this I ſuppoſe, that by 
free-will is meant-a power of doing either the _ 
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4, or its contrary 4; while the previous circumſtances 
remain the ſame. ED 
If by free-will be meant a power of beginning 
motion, this will come to the ſame thing; ſince, ac- 
cording to, the opinion of mechaniſm, as here ex- 
plained, man has no ſuch power; but every action, 
or bodily motion, ariſes from previous circumſtan- 
ces, or bodily motions, already exiſting in the brain, 
i, e. from vibrations, which are either the immediate 
effect of impreſſions then made, or the remote com- 
pound effect of former impreſſions, or both. | 
But if by free-will be meant any thing different 
from theſe two definitions of it, it may not perhaps 
be inconſiſtent with the mechaniſm of the mind here 
laid down. Thus, if free-will be defined the power 
of doing what a perſon defires or wills to do, of deli- 
berating, ſuſpending, chooſing, &c. or of reſiſting 
the motives of ſenſuality, ambition, reſentment, &c. 
Free-will, under certain limitations, is not only con- 
ſiſtent with the doctrine of mechaniſm, but even 
flows from it; ſince it appears from the foregoing 
theory, that voluntary and ſemivoluntary powers of 
calling up ideas, of exciting and reſtraining affections, 
and of performing and ſuſpending actions, ariſe from 
the mechaniſm of our natures. This may be called 
free-will in the popular and practical ſenſe, in contra- 
diſtinction to that, which is oppoſed to mechaniſm, 
8 may be called free- will in the philoſophical 
enſe. 1 | 
I proceed now to the arguments which favour the 
opinion of mechaniſm. : 2 
Firſt, then, It is evident to, and allowed by all, 
that the actions of mankind proceed, in many caſes, 
from motives, i. e. from the influence which the plea- 
ſures and pains of ſenſation, imagination, ambition, 
ſelf-intereſt, ſympathy, theopathy, and the moral 
ſenſe, have over them. And theſe motives ſeem to 
act like all other cauſes. When the motive is ſtrong, 
the action is performed with vigour ; when weak, 
KE feebly. 
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feebly. When a contrary motive intervenes, it checks 
or over-rules, in proportion to its relative ſtrength, as | 
far as one can judge. So that where the motives are 
the ſame, the actions cannot be different ; where 
the motives are different, the actions cannot be the 
ſame. And it is matter of common obſervation, that 
this is the caſe in fact, in the principal actions of life, 
and ſuch where the motives are of a magnitude ſuf- 
ficient to be evident. It is reaſonable therefore to in- 
terpret the obſcure caſes by the evident ones; and to 
infer, that there are in all inſtances motives of a proper 
kind and degree, which generate each action; though 
they are ſometimes not ſeen through their minuteneſs, 
or through the inattention or ignorance of the ob- 
ſerver. Agreeably to which thoſe perſons, who ſtudy 
the cauſes and motives of human actions, may de- 
cypher them much more completely, both in them- 
ſelves, and thoſe with whom they converſe, than 
others can. | l | 
Suppoſe now a perſon able to decypher all his own 
actions in this way, ſo as to ſhew that they corre- 
ſponded in kind and degree to the motives ariſing 
from the ſeven claſſes of pleaſures and pains conſi- 
dered in this theory; alſo able to decypher the prin- 
cipal actions of others in the ſame way: this would 
be as good evidence, that motives were the mechani- 
cal cauſes of actions, as natural phænomena are for 
the mechanical operation of heat, diet, or medi- 
cines. Or if he could not proceed ſo far, but was 
able only to decypher moſt of his own actions, and 
many of the principal ones of others, ſtill the evi- 
dence would ſcarce be diminiſhed thereby, if the de- 
ficiency was no more than is reaſonably to be expected 
from our ignorance and inattention, in reſpect of our- 
ſelves and others. Let the reader make the trial, 
eſpecially upon himſelf, ſince ſuch a ſelf- examination 
cannot but be profitable, and may perhaps be plea- 
fant; and that either according to the ſeven claſſes of 
pleaſures and pains here laid down, or any other 
+4 diviſion, 
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diviſion, and judge as he thinks fit upon mature 
deliberatioh. C - IF, 

It may be of uſe in ſuch an inquiry into a man's 
ſelf, as I here propoſe, for him to conſider in a ſhort 
time after any material action is paſt, whether, if he 
was once more put into the ſame rigidly exact cir- 
cumſtances, he could poſſibly do otherwiſe than as he 
did. Here the power of imagination will intervene, 
and be apt to deceive the inquirer, unleſs he be cau- 
tious. For in this review other motives, beſides 
thoſe which did actually influence him, will ſtart up ; 
and that eſpecially if the action be ſuch as he wiſhes 
to have been performed with more vigour or leſs, or 
not to have been performed at all. But when theſe 
foreign motives are ſet aſide, and the imagination 
confined to thoſe which did in fact take place, it will 
appear impoſſible, as it ſeems to me, that the perſon 
ſhould have done otherwiſe than the very thing which 
he did. 

Secondly, According to the theory here laid down, 


all human actions proceed from vibrations in the 


nerves of the muſcles, and theſe from others, which 
are either evidently of a mechanical nature, as in the 


automatic mbtions ; or elſe have been ſhewn to be ſo 


in the account given of the voluntary motions: 

And if the doctrine of vibrations be rejected, and 
ſenſation and muſcular motion be ſuppoſed to be per- 
tormed by ſome other kind of motion in the nervous 
parts, ſtill it ſeems probable, that the ſame method 


of reaſoning might be applied to this other kind of 
motion. | | 


Laſtly, To ſuppoſe, that the action A, or its con- 
trary a, can equally follow previous circumſtances, 
that are exactly the ſame, appears to me the ſame 
thing, as affirming that one or both of them might 
ſtart up into being without any cauſe ; which, if ad- 


mitted, appears to me to deſtroy the foundation of 
all general abſtra& reaſoning; and particularly of 


that whereby the exiſtence of the firſt cauſe is proved. 
| K i 4 5 One 
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One of the principal objections to the opinion of 
mechaniſm is that deduced from the exiſtence of the | 
moral ſenſe, whoſe hiſtory 1 have juſt given. But it 
appears from that hiſtory, that God has fo formed the 
world, and perhaps (with reverence be it ſpoken) was 
obliged by his moral perfections ſo to form it, as that 
virtue muſt have amiable and pleaſing ideas affixed to 
it; vice, odious ones. The moral ſenſe is therefore 
generated neceſſarily and mechanically. And it remains 
to be inquired, whether the amiable and odious ideas 
above ſhewed to be neceſſarily affixed to virtue and 
vice reſpectively, though differently according to the 
different events, of each perſon's life, do not anſwer 
all the purpoſes of making us ultimately happy in the 
love of God, and of our neighbour; and whether 
they are not, © ceteris paribus, the ſame entirely, 
or at leaſt in all material reſpects, in thoſe who 
believe mechaniſm, who believe free-will, and who 
have not entered into the diſcuſſion of the queſtion 
at all; or if there be a difference, whether the aſſo- 
ciations ariſing from the opinion of neceſſity, do not 
tend more to accelerate us in our progreſs to the love 
of God, our only true happineſs. . It appears to me, 
that the difference is in general very ſmall; alſo that 
this difference, whatever it be, 1s of ſuch a nature as 
to be. a preſumption, in favour of the doctrine of 

neceſſity, all things being duly conſidered. 
When a perſon firſt changes his opinion from free- 
will to mechaniſm, or more properly firſt ſees part 
of the mechaniſm of the mind, and believes the reſt 
from analogy, he is juſt as much affected by his 
wonted pleaſures and pains, hopes and fears, as before, 
by the moral and religious ones, as by others. And 
the being perſuaded, that certain things have a ne- 
ceſſary influence to change his mind for the better or 
the worſe, i. e. fo as to receive more ſenſible, ſym- 
pathetic, religious pleaſures, or otherwiſe, will force 
him ſtill more ſtrongly upon the right method, i.. 
put him upon inquiring after and purſuing this — 


e the Human Mind. 505 

If it be objected, That the moral ſenſe ſuppoſes, that 
we refer actions to ourſelves and others, whereas the 
opinion of mechaniſm annihilates all thoſe aſſocia- 
tions, by which we refer actions to ourſelves or others; 
1 anſwer, that it does this juſt as the belief of the 
reality and infinite value of the things of another 
world annihilates all the regards to this world. 
Both have a tendency to theſe reſpective ends, 
which are indeed one and the ſame at the bottom ; 
but both require time, in order to produce their full 
effects. When religion has- made any one indif- 
ferent to this world, its pleaſures and pains, then the 
kingdom of God, orpure unmixed happineſs, comes 
in reſpe& of him ; ſo that he may then well refer all 
to God. However, a man may be thoroughly ſatis- 
fied in a cool deliberate way, that honours, riches, 
&c. can afford no ſolid happineſs ; and yet deſire 
them at certain times, eagerly, perhaps, from former 
aſſociations. But ſuch a thorough general conviction, 
applied previouſly to the particular inftances, is a great 
help in time of temptation, and will gradually de- 
ſtroy the wrong aſſociations. In like manner, the 
opinion that God is the one only cauſe of all things, 
has a tendency to beget the moſt abſolute reſigna- 
tion, and muſt be a great ſupport in grievous trials 
and ſufferings. 

We may ſhew by a like method of reaſoning, that 
the affections of gratitude and reſentment, which 
are intimately connected with the moral ſenſe, remain 
notwithſtanding the doctrine of mechaniſm. For it 
appears from the account of reſentment above deli- 
vered, that this, and by conſequence gratitude, in their 
naſcent ſtate, are equally exerted towards all things, 
animate and inanimate, that are equally connected with 
pleaſure and pain. By degrees all ſucceeding circum- 
ſtances are left out, and our love and hatred confined 
to preceding ones, which we conſider as the only 
cauſes. We then leave out inanimate objects entire- 
ly, brutes and children in moſt circumſtances, and 
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adults in ſome. All which 1s chiefly done, becauſe 
acknowledgments, rewards, threatenings, and py- 
niſhments, with the other aſſociated circumſtances of 
gratitude and reſentment, can have no uſe. but with 
reſpect to living intelligent beings. By farther degrees 
we learn ſuch a uſe of the words, cauſe, and effect, as 
to call nothing a cauſe, whoſe cauſe, or preceding 
circumſtance, we can ſee, denominating all ſuch 
things mere effects, all others cauſes. And thus, 
becauſe the ſecret ſprings of action in men are fre- 
quently concealed, both from the by-ſtander, and even 
from the agent himſelf, or not attended to, we con- 
ſider men in certain circumſtances as real cauſes; and 
intelligent beings, as the only ones that can be real 
cauſes; and thus confine our gratitude and reſent- 
ment to them: whence it ſeems to follow, that as 
foon as we diſcover created intelligent beings not to be 
real cauſes, we ſhould ceaſe to make them the objects 
either of gratitude or reſentment. But this is in 
great meaſure, ſpeculatioa; for it will appear to every 
attentive perſon, that benevolence, compaſſion, &c. 
are amiable, and the objects of gratitude, envy and 
malice the contrary, from whatever cauſes they pro- 
ceed, i. e. he will find his mind ſo formed already 
by aſſociation, that he cannot withhold his gratitude 
or reſentment: and it has been my buſineſs in the 
forzgoing analyſis of the affections, to point out the 
ſeveral methods by which this and ſuch like things 
are brought about. And, for the ſame reaſons, a 
perſon muſt aſcribe merit and demerit, which are alſo 
intimately connected with the moral ſenſe, ro created 
intelligent beings, though he may have a full perſua- 
ſion, that they are not real cauſes. 

It does indeed appear, that this is owing to our 
preſent imperfect ſtate, in which we begin with the 
idolatry of the creature, with the worſhip of every 
aſſociated circumſtance; and that as we advance in 
perfection, the aſſociations relating to the one only, 
ultimate, infinite cauſe, muſt at laſt overpower all 4 

reſt; 
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reſt ; that we ſhall pay no regards but to God alone; 
and that all reſentment, demerit, ſin and miſery, . 
will be utterly annihilated and abſorbed by his infinite 
happineſs and perfections. For our aſſociations be- 
ing in this, as in many other caſes, inconſiſtent with 
each other, our firſt groſs and tranſitory ones muſt 
yield to thoſe. which ſucceed and remain. pa. 
While any degree of reſentment, or unpleaſing 
affection, is left, it may be ſhewn, that the ſame aſſo- 
ciations which keep it up, will turn it upon the 
creatures, and particularly upon ourſelves. And, on 
the other hand, when the conſideration of the ultimate 
cauſe ſeems ready to turn it from ourſelves, it will 
alſo ſhew that it ought to be annihilated. | 
Theſe may be conſidered as general remarks, tend- 
ing to remove the difficulties ariſing from the conſi- 
deration of the moral ſenſe. I will now ſtate the 


principal objections to the opinion of mechaniſm, in 


a direct, but ſhort way, adding ſuch hints as appear 


to me to afford a ſolution of them. 


Firſt, then, It may be ſaid, that a man may prove 
his own free-will by internal feeling. This is true, 
if by free-will be meant the power of doing what a 
man wills or deſires; or of reſiſting the motives of 
ſenſuality,” ambition, &c. i. e. free-will in the popular 
and practical ſenſe. Every perſon may eaſily recol- 


lect inſtances, where he has done theſe ſeveral things. 


But then theſe are entirely foreign to the preſent 
queſtion. To prove that a man has free-will in the 
ſenſe oppoſite to mechaniſm, he ought to feel, that 


he can do different things, while the motives remain 


preciſely the ſame: and here I apprehend the internal 
feelings are entirely againſt free-will, where the mo- 
tives are of a ſufficient magnitude to be evident; 
where they are not, nothing can be proved. 
Secondly, It may be ſaid, that unleſs a man have 

free-will, he is not an agent. I anſwer, that this is 
true, if agency be ſo defined as to include free- will. 
But if agency have its ſenſe determined, like other 
ps | 1 words, 


»”, 
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words, from the aſſociated appearances, the objection 
falls at once. A man may ſpeak, handle, love, fear, 
&c. entirely by mechaniſm. * | | 
Thirdly, It may be ſaid, that the denial of free- 
will in man 1s the denial of it in God alſo. But to 
this it may be anſwered, that one does not know how 
to put the queſtion in reſpect of God, ſuppoſing free- 
will to mean the power of doing different things, 
the previous circumſtances remaining the ſame, with- 
out groſs anthropomorphitiſm, It does not at all 
follow, however, becauſe man is ſubject to a 
neceſſity ordained by God, that God is ſubje& to a 
prior neceſſity. On the contrary, according to the 
doctrine of mechaniſm, God is the cauſe of cauſes, 
the one only ſource of all power. 
Fourthly, It may be ſaid, that men are perpetually 
impoſed upon, unleſs they have free-will, ſince they 
think they have. But here again free-will is put for 
the power of doing what a man wills or deſires, &c. 
for, in the ſenſe oppolite to mechaniſm, few perſons 
have ever entered into the diſcuſſion of the point at 
all; and thoſe who do with ſufficient attention, can- 
not but determine againſt free-will, as it ſeems to me. 
Fifthly, It may be ſaid, that the doctrine of me- 
chaniſm deſtroys the notion of a particular provi- 
dence altering the courſe of nature ſo as to ſuit it to 
the actions of men. I anſwer, that laying down 
| philoſophical free-will, ſuch an alteration in the 
- courſe of nature may perhaps be neceſſary, But if 
man's actions, and the courſe of nature, be both fix- 
ed, they may be ſuited to each other in the beſt poſſible 
manner ; which is all that can be required, in order 
to vindicate God's attributes, as well as all that 
man can deſire. i | 
Sixthly, It may be ſaid, that all motives to good 
actions, and particularly to prayer, are taken away 
by denying free-will. I anſwer, that according to 
the mechanical ſyſtem, prayer and good actions ars 
the means for obtaining happineſs; and that the of 
| NY | 2 
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lief of this is the ſtrongeſt of motives to impel men 
to prayer and good works, | | 

Seventhly, It may be ſaid, that the denial of free- 
will deſtroys the diſtinction between virtue and vice. 
| anſwer, that this is according as theſe words are 
defined. If free-will be included in the definition of 
virtue, then there can be no virtue without free-will. 
But if virtue be defined obedience to the will of 
God, a courſe of action proceeding from the love 
of God, or from benevolence, 8c. free-will is not 
at all neceſſary; ſince theſe affections and actions 
may be brought about mechanically. | 

A ſolution analogous -to this may be given to the 
objection taken from the notions of merit and 
demerit. Let the words be defined, and they will 
either include free-will, or, not including it, will not 
require it; ſo that the propoſition, merit implies free- 


evil, will either be identical, or falſe. 


Eighthly, It may be ſaid, that the doctrine of 
mechaniſm makes God the author of ſin. I anſwer, - 
that till we arrive at ſelf-annihilation, fin always will, 
and ought to appear to ariſe from ourſelves; and 
that, when we are arrived thither, ſin and evil of 
every kind vaniſh. I anſwer alſo, that the doctrine of 
philoſophical free-will does not remove our difficul- 
ties and perplexities, in reſpe& of the moral attri- 
butes of God, unleſs by transferring them upon the 
natural ones, i. e. by our ſuppoſing that ſome prior 


neceſſity compelled God to beſtow free-will on his 


creatures. It ſeems equally difficult, in every way, 
to account for the origin of evil, natural or moral, 
conſiſtently with the infinity of the power, knowledge, 
and goodneſs of God. If we ſuppoſe, that all tends 
to happineſs ultimately, this removes the difficulty 
ſo far as to produce acquieſcence in the will of God, 
and thankfulneſs to him ; and that juſt as much upon 
the ſyſtem of mechaniſm as that of free-will. Moral 
evil has no difficulty in it, beſides what ariſes from 
the natural evil attending it. | 


Ninthly, - 
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Ninthly, It may be ſaid, that the exhortations of 
the ſcriptures preſuppoſe free-will. I anſwer, That 
they are to be conſidered as motives impelling the 
will, and contributing, as far, as they are attended 
to, to rectify it. A parent who believes the doctrine of 
mechaniſm may, conſiſtently with it, or rather muſt 
neceſſarily, in conſequence of this belief, exhort his 
child. Therefore God, who 1s pleaſed to call himſelf 
our heavenly Father, may do the ſame. And if we 
embrace the opinion of univerſal reſtoration, then 
all the exhortations contained both in the word and 
works of God, will produce their genuine effect, and 
concur to work in us diſpoſitions fit to receive hap- 
pineſs ultimately. 

I come now to hint ſome conſequences of the doc- 
trine of mechaniſm, which ſeem to me to be ſtrong 
preſumptions in its favour. | 

Firſt, then, It entirely removes the great difficulty 
of reconciling the preſcience of God with the free- 
will of man. For it takes away philoſophical free- 
will, and the practical is conſiſtent with God's preſci- 

ence. 

Secondly, It has a tendency to beget the moſt 
profound humility and ſelf-annihilation ; ſince, ac- 
cording to this, we are entirely deſtitute of all power 
and perfection in ourſelves, and are what we are en- 
tirely by the grace and goodneſs of God. 

Thirdly, It has a tendency to abate all reſentment 
againſt men. Since all that they do againſt us is by 
the appointment of God, it is rebellion againſt him 
to be offended with them. 

Fourthly, It greatly favours the doctrine of uni- 
verſal reſtoration. Since all that is done is by the 
appointment of God, it cannot but end well at laſt. 

Fifthly, It has a tendency to make us labour 
more earneſtly with ourſelves and others, particularly 
children, from the greater certainty attending all endea- 
vours that operate in a mechanical way. 


Laſtly , 
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Laſtly, There are many well-known paſſages of 
ſcripture, which cannot be reconciled to the doctrine 
of philoſophical free-will, without the greateſt harſh- 
neſs of interpretation. | 

It may alſo be objected to the whole foregoing theo- 
ry, as well as to the doctrine of vibrations in particular, 
that it is unfavourable to the immateriality of the ſoul ; 
and, by conſequence, to its immortality. But to this 
I anſwer, that I am reduced to the neceſſity of making 
a poſtulatum at the entrance of my inquiries ; which 
precludes all , poſſibility of proving the materiality of 
the ſoul from this theory afterwards. Thus I ſup- 
poſe, or poſtulate, in my firſt propoſition, that ſen- 
ſations ariſe in the ſoul from motions excited in the 
medullary ſubſtance of the brain. I do indeed bring 
ſome arguments from phyſiology and pathology, to 
ſhew this to be a reaſonable poſtulatum, when under- 
ſtood in a general ſenſe ; for it 1s all one to the pur- 
poſe of the foregoing theory, whether the motions 
in the medullary ſubſtance be the phyſical cauſe of 
the ſenſations, according to the ſyſtem of the ſchools ; 
or the occaſional cauſe, according to Malbranche ; 
or only an adjunct, according to Leibnitx. However, 
this is not ſuppoſing matter to be endued with ſenſa- 
tion, or any way explaining what the ſoul is; but 


only taking its exiſtence, and connection with the 


bodily organs. in the moſt ſimple caſe, for granted, 


in order to make farther inquiries. Agreeably to which 


immediately proceed to determine the ſpecies of the 


motion, and by determining it, to caſt light on ſome 


important and obſcure points relating to the connection 
between the body and the ſoul in complex caſes. 

It does indeed follow from this theory, that mat- 
ter, if it could be endued with the moſt ſimple kinds 
of ſenſation, might alſo arrive at all that intelligence 
of which the human mind is poſſeſſed : whence this 


theory muſt be allowed to overturn all the argu- 


ments which are uſually brought for the immateriality 
of the foul from the ſubtlety of the internal ſenſes, 


and 


* — * 


ſenſations of the foul, and the motions excited in the 


In like manner the unity of conſciouſneſs ſeems to 


i. e. vibrations, according to this theory, which is 


know what is meant by the unity of conſciouſneſs. 


life, for our reſurrection to a better. Al live uni 
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and of the rational faculty. But I no ways preſume 
to determine whether matter can be endued with ſen 

ſation or no. This is a point foreign to the purpoſe 
of my inquiries. It is ſufficient for me, that there is 
certain connection, of one kind or other, between the 


medullary ſubſtance of the brain; which is what all 
phyſicians and philoſophers allow. | 

I would not therefore be any way interpreted ſo as 
to oppoſe the immateriality of the ſoul. On the con- 
trary, I ſee clearly, and acknowledge readily, that mat- 
ter and motion, however ſubtly divided, or reaſoned 
upon, yield nothing more than matter and motion 
ſtill. But then neither would I affirm, that this con- 
ſideration affords a proof of the ſoul's immateriality. 


me an inconcluſive argument. For conſciouſneſs is 
a mental perception; and if perception be a monad, 
then every inſeparable adjunct of it muſt be ſo too, 


evidently falſe. Not to mention, that it 1s difficult to 


But it is moſt worthy of notice, that the immate- 
riality of the ſoul has little or no connection with its 
immortality ; and that we ought to depend upon him 
who firſt breathed into man the breath of the preſent 


him. And if we depend upon any thing elſe beſides 
him, for any bleſſing, we may be faid 10 far to re- 
nounce our allegiance to him, and to idolize that 
ppon 8 we e | 


END OF THE FIRST PART. 


